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mn^mtif±Mtm±izf^0si^tir^mm, row 

Tzm%zztuv>7*>vmt: wis* * a -> * <t 
s& S 6 ft -3 c t * t r s 1 \z IB* 

n y 9 * > ££tf *6»ffiSl? & -5 it^iNp® 

tr*ai*3B 2 iCtBKcD^ft:*^ U 3$IT. 

^yymcDTmzmf&zntcVo'mmtmitt'r 

* n -> * mmm iz sat s c t z m± r # * 
^e. & o fc c t t -r s#js 2 JC ib« » * 

* U . 

fr*fc-itiz\i:&&Miz-rz>®7iim2\z&mc>¥m#* 

S tifcttMR <!: S5IB+ -> ^ «SJg PTOSIS 

gsria+^/t^^^aKJi. wiBJgi&^rtfci-fAsnfc* 

*»6 ft o £ <!: £ 1 2 KfB«0¥»ft:* 

* 'J 3&T. 

•[»*^7] 1$im-7ny9*>?m*. 4 o orft^ 

5fif*fc«>l«lT»S H <!: -r*»#« 2 fCfB«CD 

y*T. 

miz j; o T^fiE $ ntc a l d - ®nm~Q3b * z. t 
£?zm&m 2 izmmo^mi*** y ir^„ 
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•[f9#S9] fl»gByp>y^ + >^R,i:ffir8B+^/1->^ 
«a&©#*©&©P£tt5 0A!iHH 5 0 0 A©IH 
-5 C <!: S: i: -T 2> 19^ 2 {CIB«OT ^ ^ 'J 

•CSI#510] WIByD^i7^>yMtt. T i O 

Ta205K. BaTI03l, SrTi03l. B 
i4T i 3 Oi2^*^«PbT i Oj^SfcofcCl <t«r 

•IHtlll] WtB*^l->*#SBite, A 1 2O3. 
10 T 1 O2I, Ta20sBI, BaTi03l. S r T i O3 
m. B i 4T i 30i2^*fcttP bT i 03lRT*-5*t, 
WfB y D 9 * > Sr i: ttS^: ^ «lR^ 6 ft 
o C <h 2 <ClB*<D#»«:^ U * 

•[§9^12] S5iB^^;m>^^ hs^Ete»K 

±(C^fiE$n^/1 >y ->^— > 3 $ e, iC^tr C t S: 

•[»*ai3] WIB^^;U3>^^ htWiE/^y 

^. 

• 1 4 ] *i}fB7klg«SI»lhl^«, &«fi£{fc«5» 
^S-SCt^^at-r^ig^l 3IC|B«©¥#ff^^E 

• umm 1 5 ] strta^sigaK^igti, m^mmmjj 
trzmxmi 3\z&m<D*m#* ; t>jm?. 

•Wl&m 1 6 ] WIB*^«SI»±K{i. A 1 203^. 
T i Ozi, Ta2058l. BaTi03K, S r T i O3 
30 18?. B i 4 T i30i2^[$fe«PbT i 03MT$»SZlt 

•[»*sn] mm*mmmm±mi*. a o ot*^ 

5* * 'J SIT. 

• ci»*« 1 8 ] gtrta^ 9 h <h«ita*3iisa 

•^2 0] B5IB* J i'/V>^TS5JC^fi!c$tl/i)iBg 
«eaK> &^l»8BJBIBII6»Krtt«BfcoTiHB*r/V> 

saiB^ a- -> ^ TS5«a i S9is#mtty 7 y ic 3 n)v 

■11*52 1] WIB^^/ti'^Tffilc^EESnfeliW 
50 S^IB»ra«6ift|g!F<g{c{ifeoTfl9fB+ J f/'?-> 
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£ ftfc 2 11^6, ft o d <!: £ <h T £ §S#3i UZ IE 
^Ax*. Steffi* WV>;?0):£:gffi£S*.*!>ft< 

»bs c 1 t-r * U HIT. 

t saffi±scmffi w ic w a $ ft£ * r n > ? m mm *■& tr 

yi/a>^^ h&tXflj§H^^;P3>^^ b±izmf&.t<tiit 
->^--> 3 >mfflizfr&2txtz7i<.m&mm±mz-$& 

• [W#3l 2 4 ] Mte^SigKitBlte, A l 203«l> 
T 1 OjK. Ta205^. BaTi03l, S r T i O3 
m, B i 4 T i 30nM$.tz\tP bT i 03§-C»4Ii 
£ #8* i-T -581*12 3irgH«OT¥*<£**:'JiSH% 
•[§§#312 5] WIH*:^SSKF±^14, ALD-^R 

t fljiB±3Bmffir^ fc# a $ n-s -> ^ mmm &st$ 
*mfr**vm^<D**rt^i>>**mwg : i&\zMf$.-rz> 

*«i&#£-£ir#, WfB^r/i->^^«^±T#3i'r-5 
rtSBt£«jg»f ^&^B5fBWg51£»jg»f ffil± lc ^jsE £ ft -5 
nBBH£»iEI$lrl8i£4>& < £ h^tsB^m^m^^mm 

RzfM&&mm±\zmtfi2nrcimr£immm&ffi&. 

^IBfigBllttfcBJSifc^tt, T i O2. Ta205. BaTi 
03> S r T i O3. B i 4T i 3O n&ZfiP b T i 03*> 
6 ft o feP^ 6 SS? S ftfc*&IS;5>6 ft o TWfBfl-gBftfS 
B&ltBlteA l 20 3 *^ftS^«S8SSH„ 
• [§*#3i 2 8 ] SJSErtgPffittJIWrBitt:, fftfB* 1- /X -> 

*imm2 7 iz&mamftm&ms. 

■ imxm 2 9 ] mtmm&WL&mmit. m^n-^m. 

&m m t a l * > ^sttt-r *> c: t £&»rT 5 is 
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#«2 7 lcffi*<3*«[I]&gK. 
[0 0 0 1] 

[0 0 0 2] 

• [«E#ro&ffi] SifilCftoT. ¥3t«:^^'J3!lTOfijg 

&&sn&<Dn&ftM (rem 
nant polarization, JEAT ' P r ' <h 

syfeat. ^aEjc<fflv^ft^.7 ; i'^JHBit^ 

<0S*lCft-3TV>'5~P>|Bfft (binary memo 
fy) tt^t^ScrSfci&T*^. ^SE, JE<ffltie.ft 
Tl^^gim^RTfiP ZT (Pb (Zr, Ti) O 
3) . SBT (SrBi2Ta20s) ftt'd^'S. 
•[0 0 0 3] <tC^T. ¥»ft:^ ; Er'J5RTC9^r/V>^ 

^««»:ro^2SS!t#tt ^ -> ^ Mf£T.m&L'&lzmft 
Sn5^^tijifOi«ii (integral 
•ion process) 

v /t -> ?mnmw9nt 2 n z> mm zuT-zMtit w tcstw 

J5£lS^^ffLfc^{C«I LD (Inter 1 aye 
t Dielectric) II, I MD (Inter 
Metal Dielectric) If, ;iy^- 
30 -> 3 > (p a s s i v a t i on) XSftf*«»TfSft 

5. tr^T, ^wi-pftiasraiff-r-s^f-ett+Y 

#5. Sf^$ftfe*3il«ie^jifr$ft-5'PTfi»WiC 

**/*i/*mnmzmmvfto. MiExg^Besft-s 

•I LDI, I MDi$fctt/^rM-/3 >Kf*9lC^A 

e ft t=^ * * -> ^ si«ie \z mm w ir l ^ 0 r c <»: 

^^«ffCD^Sjfm^tt*CD-OT^-g>P r TjiW^r^J; 
■5 (Cft -So 

40 -[ooo4] summit* r'* i" 

\z&f$. Lfzumz -> u n >se^*> 6 ft ~> ft mmn&mm 

Zte&L-tZ>1Ztb\Z I LDIg^itfr-r^xh. *tAy^ 

roi«mK7&^fb-r^ii^nia*^i;-5. -rfttj-6. p 

ECVD (Plasma Enhanced Chem i 
cal Vapor Depos 1 t ion) JSSffl 
^T->'Jr3>gg{t^6ftofcB^«»ISS:»fiE-r-5. I 
LDIg-m. ->7>#X (SiH 4 ) iKsH^X 
(O2) £tf&.fcXX£LTm\<>*>n. >^>H7.izm 

50 ffi£$ftfc*£-f ^as««:^-v/-;->^rosi«M 
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is?®nm#&itt£tizmmitm vammm ztz 

J6(E> I LDIi©«i».T4l/5 d <h"C(i£t < . ^RP^«6^ 
£ffi^t-£/t#05/'W>'^->'3 >ISTt>5IS«ltcra 
•10 0 0 5] Lfc*^!, ClCD<fc57S:K)SS:«?ft-r«)fe 

v -> * & lta> <=> m— e> & o tz mmm-v* * 

/t->^Sr*y-t;Ht: (encapsulating) T 
£#*££ffl^Tt>£. «*.«. #S$#lfSg5, 8 2 2. 

£#&-T -Softie. *-\-/V>;5'£>''.j3>&'ffcM. K — 

•/•fe Mfc^- -5 £ ffi^ L T t» -5 . 

•[0 0 0 6] * + /*>'*»J«IS«;:*HTtt4 l * 

/I -> * 3£ *m&&tii± tc JfcfiE L T*^ 6 * / V> ? 

»siii*6 o cc&^ls o otc^caas^st 

iz h * / v> * Mil * fc mn I, tz &5£x > 
ifj:miz£r>&%-$ ntzBsnmmmnmmRztmm $ n 

fc^-f /1v^<D^{b©fei6lC4 5 0tft^L6 o ot: 

•[ooo7] ztD^vtemmmmm-zttmit 

* t. ^m^mzmmt % ^yzzvzf? >/\zmm&&m. 
i,Tzi>i7>7 v&mmtn-rz>&o\zt&z>. m^a, ? 

•[0 0 0 8] 

•[fS9ia<#ftL c k5<fc-r£Sljg] #fgi?>§*<iij£LJ;5<b 

^-•sftwwssfi, *my>ti;wuzjiz>**/-<>>?mw.m 
•[ooo9] ^^^fiKujcpi-r-sffiroft^wsis 
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[0 0 10] 

•[sis*«ft^-^fcje><D^e] wffift^MSiHSrs^-r 
%tz&<D*&w<D-mwiz£z>¥m&>< ; £o% : F-<D—m 

7t)\s{tm±lZMf&2tlT*?)l'Zl>jirt7 htt*y-t;u 
•[0 o i i] *y-k;MbKtt. 4>&< £*>Zfay?3r> 

&***i'9$kn.m<otom\z®t}^x7uy>7*>ifWk 
t * r / v> * msm t ««s^ s «h & *> is. -s. c t *>m 

•[00 12] *y-b;Hb^2»KT*-5»^ic«. m 

v?*>ym<DTB\z&B!it<tirzmnm£:*v 
&mffi<DKfe&m]tX'Zz><to'&fre>tzz>z. turns, u 

k». yn-^ + ^^KllTiOzI, Ta2 

BaTi03K. SrTi03l, B i 4T i 3O 
nm^tzitP bT i O3BlT*r0#$. 

•[0013] *^/t->^«ai^i± > ^KrttcitA^n 
tt*m&*'rrti/*mnmizmm-tzz:£&m±T"gz 

^«»IK«A l 2 0 3 ^. T i 0 2 I, Ta205lBt. Ba 
T i O3K. S r T i O3K. B i 4 T i 3 Oi2Bti: fc«P 

nmu zvmfrb & % c £ ^> . 

•[0 0 14] #%Wro-fflHffilcJ:£¥«#**:iJ3!H^ 

40 \z&A2titz7*.mtf*< l > m,2&mm\zmm?z> z 
Krih-r z>*mmmwj±m&mRff}\ziriE-$tiz> z. £&-? 
#^>. Atmmmmikm\tA 1 zom. Tio 2 is. Ta 2 

05^. B a T i O3&. S r T i 03^, B i 4 T i 3O 
nm£tz\*P bT i 03(KTfe-5Ci^M*UVi. 
•[0 0 15] *^W<D-tHJffilC<fcS^*«:/^ >JS!IT 

77?\***rtzs*<7)Tmnm£n%.wz&mt<tiT* 

50 frhzsOlM K*^/«tofe^®SlT*0#*. 
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•[0016] *&w<d— mwiz <) m^- 

mmmft \zmt> r> * > v> * r&nm t ma m \zm& 
zftzmm&y? y *-£t>\z-§tsz. 

nfc 2 e> t> & -s . 

•[0 0 17] #fg^CDffi<7){B!lffifC££#*#;<^U3ie? 

ia. T&nm. ±&mm&urmmmt±mmmm{zm 

&tz*ftw<Dm<Dmm\z£.z>*m&**:vm=?-\zi]-7-t 

iHta f sffl mtz z> mtmn & s tz r> it ? a y ? * > if m 
t * * /i *s9 %vmt *'pti < t *>%ts£m* y-t Mt 
mzsts. z\v>m> ?uy5*yvmxz*c\rti/5<5m 

mTWizMtfLHtlZ. 

•[0 0 1 8] *&m<Dmfzfo<DMffiiZ£Z¥mfr* ; EV 

\z w a $ nzt * ^ a -> ^ mmm «• tos * + n > * a 

CW*lte«sJT«. *?)l>zi>?i? 

•[0 0 19] *%wo>ftz2<D&m#]gimzmf&-rzr£if> 
e>*f£wv>-mffi\z£z>¥m#* * u ^^siig^tt«. 

a 5 n * * * / v> ^ sim^ & $ ts * * u 

•[0 0 2 0] #fi*y-fe;Hk^(i, 4>&< <i:t>*§SftS 
*S*lfeSS^ 6 ft: o fc y o * * > y £ t df. y ny ftg 

m<Dm^iz^mtizf-tzMtmm^mt. 

•[0 0 2 1] *f§^«-ffl!lBplC«tS^#:^qEU^Sa 
it^ffitt. ^D-y^^>^K«r^Lfc^tC. 40 0 
"CftHL 6 0 OC©ffiroiafl^tfffi3£#fflmTT3*&S 

•[0 0 2 2] ZfUy>7*>>fm\Z, ~Ju v 9 ?m<D 

\z wis, $ nfc^si t * v /i -> * mmffiv>Kfe* 

*>:/lBlteT i 0281. TaiOsi, BaTi03l, S 
r T i O3BI. Bi 4 Ti 30| 2 Bi£ tzitP b T i 0 3 ^T 

•[0 0 2 3] ^ + /V>;?«ai|g«, ^lilS^ihffltlK 
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Ta20sK. A 1 2O3&. BaTi03i. S r T 1 O3 
m. B i 4T i 30i2KS/tfiP b T i 03H£TJ£j6fct" £ 

•[0 0 2 4] *&w<n-wmz >jm^m 
ii^ffifi. ^mtizf±}Htm^m0iLtzsimiz. &mt> 
•7-tMtm±iz&mm*:m!8i.?z>&t&iimmmz: mm l 

•[0 0 2 5] Av>"<-->3>KSr»fiKr-5SJIC¥»fr 

3K. T i O2K. Ta205^. BaTi03l. SrT 
i O3BI. B i 4 T i 30i2^*fctiP b T i 03^T^J« 
T^^.. **B5ltfe«H^S^«^ (atomic! 
ayer depos i t ion) Igl;J:OifJS*l 

•[0 0 2 6] *fg^©m2cottffiMgia*^fiE-r-5fe«e) 
s«o±EJc/i^->^-->3 y&ZBtfL-rz&iVg&'S 

*UT/^y>^-->3>M*^J5£T-5W{C7|c3ilgHI 
•[0 0 2 7] 

58^ «t Z * r n -> * <R«M tf ^ ^ .J 

tf* »s jg^ft s^-r -a m * l * mm \z mw? 

±mz$>z>£mm.Lfzmet. wnz&zm&mmi&aMs. 

•3we^4$ti*4g^t>**. -ts, mitz^mz 
0 *&%\zi,T3iw$fttt%w<D$z&miz&z>¥m# 

^^Vm^ZffifrZ** ny^lj, COB (Capac 
•itorOver Bit l i n e ) 

CUB (Capacitor Under B 
•it 1 i n e) mm&&TZ>)S&h3!>2>££\t*>-e > ? > 
50 A,T£-5. 
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•[0 0 2 8] 01tt. *-&W\ZJ:Z>¥m&* : £*)m z ?V> 

•[0 0 2 9] z&m-rzt. o o±tc 

**«tt««*^«LT*5D> mfBll 0 1 lC«toT 

•2. y-xi*io4&t;Fi/->i«i 0 6i»e.ft-D 

TUS. ffiriey-hmffil 0 2i:^3l«:««l 0 OP^IC 
fiS6fb^6?S:-Dfcy- h&ftBIl 0 8*i^$n-5. 

hmffil 0 2<7)ffl!!MKtt3{fc^£fcofcfi!liS;*.^ 
— tM 1 0*t^j«$nT^-5. 

•[0 0 3 0] sjteiii^mK i o 2 syc«#3am k 9 > 
^**T7W&j££n;t¥is#s«i 0 oro^BizfiBfS 
h 7 ^ TS-^mwtr^iK^-a-^^ 1 
mmt&am 1 1 2 $ nt* d. 11 1 
•1 2±(zi$m2mmt&mmi 1 4 a^fiKsti-c m 
•1 ■NttMt 1 1 2 xwjb 2 sia»«iK ihijbsg 

•(Boros i 1 icate Glass) PSG 
•(PhosphoSi 1 icate Glass) R. B 
PSG (BoroPhosphoS i 1 i cate Gl 
ass) i, TEOS (TetraEthlyOrtho 
Silicate Glass) H, USG (Undo 
PPedSi 1 icate Gl ass) I, 
TEOSg. PE (Plasma Enhanced) 

-TEOsisfcttcn^roffl&tiTtofs. 
t. tmmiMrsmkmi 1 2p^z\t^>y i ^ z/tr-f? 

i^l 1 6 7>^^$nT*5 0, $2S^I1 1 4F«31C 
ttfcfy h7-f >=i>#? b/ty Hi 1 8 3&t»riESnrn 
*. £i&tf£2Sfa«eitRi l 2&tf l i 4rtc»i» 
itt^7^1 2 0#M^ntH5. 0^«LTV>;icH 
* J 898Btf h 7-f >zi>$>& hrty K 1 1811 t'-y h 

isv-fvvx i 6«. ^#»s«i oo±icaM6*nfc 

Kl 1 8t6«««»=aitr*. Iff 

teajittty^i 2 oa« 2«ni&Mii 1 4±\zmi$. 
•1 0 4<k*sswic«fer-5. *mb**#*^>j*^© 

*t/V>^CHTItSl2 2. ^t/V^RiRl 2 
4&tf±g5«ffil 2 6-e«BK$n, HE*trt^Ci: 

M2jimi6Mi 1 4mz\t^.mmi 2 s^Msnx 

US. 

•[0 0 3 1] Hi-cwmtt^yi 2 0. 

•1 2 8ft«*^/tx^C*3S-rrtlC*Jr>Ttt. ^rom 
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0. Mil 2 8&tf*W*^Ctf£tk&Mift£;fr?- 

•120. sin 2 nis* cv&i&wmmt 

•[0 0 3 2] 8trfB-hg&«ffi 126 ©— 88Sffi£R* 
VA->^C©±«ffiS^2)ira»»|Rl 1 4±Ktt* 
r/^->^C*««-r**y-fe)PftK (En c a p s u 1 
ating Layer: J^T 'EL' ttt*Z>) 
Mt£U-TJBj£$*lTb>«. SaiB^y-fe^ftKE 
10 L±KttSg3»ra«»Kl 3 4#«JSSnT*SD. *:/ 

t;uYbKEL*«»flcsnTir^v»±fflfiffii 2 6±tc« 

±gP«fii^^;Pn>^i7 h 1 3 6 ftTH*. lift 

Gg 3 JMttlMt 1 3 4I1BSGI. PSGI, BPS 
Gl. TEOSI. USGS, t^-TEOSg, P 
E-TEOSI$fclJrn6Offi^8STt0#5. 
•[0 0 3 3] *««T*J*an&*yi:JMWRELtt* 

*r\ a s9c &&m-fzft#)iz'A<D<i: 3 temmz&ffrz 

£ Kit b ft ttntf 0S*tf, ^r^v^gfmR 
20 '12 4*iPZTl. BSTl$tttPLZTlOJ:3S 

*««Sll 2 4rtOK*Jl^«+-v/V>^S|«|fil 2 4 
6. + + n->^SI«Kl 2 4jPfPfH"«&«t*/tS'4'C 

^3I|S|«ftIl 3 4miZ&A2tltt*m&**rtzs* 
Kill 2 4IClt«-r«)Cl<!:S:Ji»fb#-5^#T»-5. 
30 -[0 0 3 4] Lfc*toT. ^T'-fe^HtKELtt. 4>ft< 

1r/t>'^«aKtt***J+-l'n^^««Kl 2 4Jcffi» 

^>^J4* + /V>^«aii^T6g(c^StiT. yn>y 
£ ^BIWTBB fc JgfiE 3 ftftVoKm ii* * A -> 9 «H 

r/^>9mmm(om^m±mm^^zmff-r?>o 

T £ -5 C £ « t> % 5 A/T » -5 o 
•[0 0 3 5] *y-fe;KtKEL7J^aK<i:LT«lfiK$n 
*7 r -t;HtKEL«^CDJ;'5lCfll^-C#.5. « 

* y-tr;Hb^E l a* 3 SiitfUg^-fcteyn y j7^- 

mm&&?z>z.t&-czz> 0 *^-t;Hk«[EL*« 
•2 mm<Dm^ \z «y d •> 9 * > m «ast 

^. *^ir;HtREL*t«-rsci4:*tT^S»jS^±jzE 
io Lfc2Sffi[Sfc«3fiR©*.lcSe-r. 1JZf-t)V<tWkR 
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•[oo3 6] m i iz7*2titz*mw\zj:z¥mft* ; EV 
m?<D& i mmm izmti-Dtt* zf± Mtm e l at 2 a® 

SfiglCfcoT^a. $-r, !/n-y:?*>^B£l 3 o#± 

&^2jHra*a»wi 1 4<n±.m$m±\zw.tem\ztef8L 
snxv^. tit. wteyD>v^^>yKi 3 o±\z 
«^-^/t->^«aiKi 3 2^at««jic^fiE$nT^-5. 

•[0 0 3 7] mt7uy>7*>>fmi 3 0*S!)5S;T€r^ 
«3»lttyD7^=f>^l 3 0<D«fgSr#«LTS^ 
^T*. I*L<H yO'yi7*>^I13 0liTiO2 
g£. Ta205^. BaT lOsli, S r T i O3K. Bi 
4T i sOnSISfcteP bT i 03^e>^-5Ct^T# 
S3fByP^^ + >^l 3 0 £«j5£T#£ig!lRBi<Z) 

s^jc*3^T«. *v/*->*mnmi 2 4isj6*ec: 
•/Q7^+>^ii 3 0 *«^-rs#iK^a{i^r/i 

•>^^«^l 2 4 LLTBtiLLttWRmomiZ^TVi 

4#PZTBI. BSTIgiS;fcHPLZT|giCD«i;5fciS£f 
«#K $fc te&$Sa#BI?!» 6 & o fc \Z? u y i? * 
•>yffi£l 3 0«X/t^^iJ>^&|CcfcoT^fi£$nfc 
Ti0 2 l8l (T.ny^'J>^-T i O28D fr*>t<tZ>Z.£ 
**3f;LV>. ffiiZ<D£olz-7ay{7 3r>tfmi 

•3 0£#firr-5$!3H<!:LTT i 0 2 BI£a*? Lfcig^iC 
^□7? + >^il 3 OliCVD (Chem i c a 1 
Vapor Depos 1 t ion) JftlCioTM 
SnfcT i O2K (CVD-T1O2IK) . LPCVD 
•(Low Pressure Chemical Va 
por Deposition) ^fetCckoT^^n 
tcTiOzm (LPCVD-TiOzI) , SACVD 
•(Sub Atmopheric Chemical V 
apor Deposition) ^j*lC«fcoT^fiE$ 
tltzT i O2I (S ACVD-T i O2D . PECVD 
•(Plasma Enhanced Chemical 
Vapor DeposItionJSSlc^TiBlE 
SnfeT i 0 2 Bi (PECVD-T i O2K) . ALD 
(Atomic Layer Deposition) 
Ml:i-3T«$nfcT i O2K (ALD-T i O 
zW £tz\tL A (Laser Ablation)^ 
ffifCtoT^^n^T 1 O2M (LA-T i O2BI) W 
«£t>&£„ WfS^O<yi7^>^l 3 0 Strict- -5 «5 
SiLTT i 02^«n»ftS<7)!taS*SS?LTt)iffe» 

ooii$«yp.y/7^>^i 3 oawrr-5«8&. y 
£#jfL-Tfc££*i£. a$L<;i^D 7 i't>^i 

•3 0 A&HL 1 5 0 0 AflDfWT* 

— Wteynu/i7^>^ 1 3 0«-?-CD«|fig«r#JtL 
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4 0 0*C^:t>L 6 0 0*Cwra©fiaK.aCg»3j| 

•[0 0 3 8] ffrte*-wiv*#«BSi 3 2 ^flurr-siai 
StKte, ^r/v^flfcSBii 3 2*<afTf-5«tE*#«: 

b-csiR-r*. s*l<«. +tn->^ffiaii 32 

tt. T i O2L Ta20sL A 1 2O3I. BaTiOj 
Bi. SrTi03«, B i4Ti30i2l*fcttPbTi 

10 11 3 2 ^WfiE-r-s^s^watt, 

2 4&mm-rz®imm<DmTkzr7nyt7dr>ymi 3 0 

«, ^o^?+>i'Ri 3 0 1 z%mm-c* 

fc, ya.yi7^>^i 3 0£«/£-rs«3«i8l<!:KiJI& 

©•mmt^-w^****! 3 2zmtfL-rz>z\ti!)tm 

£L<^. 09Afi. ^Wt^BMMtl 2 4*«PZTI, 
B S TlSfcttP L Z TKOct 5ftSSSi«#l8iai£:te3£ 

20 u>^-T i 02^e^ofc«^(ctt^-^/'?->^«ai 

113 2IJALD-A 1 203lTft^di:*i|ii LV». 
L^L. =rt/V/^ffiSI 1 3 2 S»)iEt5fef c I.T 
A 1 203l€rS*?Lfc«^lC + ^/1->^««ll 3 2 
tt, CVD-A 1 2O3L LPCVD-A 1 2O3K, S 
ACVD-AI2O3I. PECVD-A 1 2O3I, 
•y^'J>y-A l 203l*fe«LA-A 1 2 O3BI 

B&fB*i'/V>*«S®|l 3 2£fl*J5£T-5«!>ft£: 
L-TA 1 2O3ia^o^H*S«?LT'bHrlB05«t^irra 

30 ®^tBSr#afr'SB#4 0 O'C^^L 6 0 0 < C<Dra<7)j&S 

if^fc&S. *rAy^«8il 3 2<D/ftSte* 

t^y^fisiai 3 2Amfrtzmm. *-wi->*«s 

il 3 2 tLTa«L/i«!)3flO«5^<i:*%*LTft 
STf*. ISKd ^tAy^ffiail 3 2©^$ta 
6 0 A&HL5 0 0 0A©|HT*»3f§<5. iOltK 
tt, *-Wtv-*#SJBIl 3 2 0JP£U5 0 Attb>L 1 5 
0 0A©^TtD#5. 

•[0 0 3 9] WI2±SJ«ffi^^)Ur]>^^ h i 3 6 &tf 

40 ffiem 3 mm&mm 1 3 4 itcte/s >y >"s— > 3 >k 1 

•3 8i>Wf$.2tlT^2>. H5fgS/1y 3 >I1 3 8 

tt-> 'J n >K^tK. x U n >S{bKSfefi-> "J n >§6ft 
SftKTW«3#-5„ MiS/t-y ^^-->a >BtJ3te2 0 0 
0 A&<^L2 0 0 0 OAoHTftJfS. 
•[0 0 4 0] ^fr^^'JjR^^i'/tix^C* 

*^e«ko^±ic«a-r^fesi)^m3»ra«iRKi 3 

4t^-y->'<-^3>lill 3 8P«gK*3fsaj8l»ll:ffi|l 4 

o^a^wtc^fiK^nT^ss^fts. fiffiTKjiiss 
Vi±m 1 4 o ti^-v rtispfmm 1 3 2 <t*«wicra- 
50 timm&mn -r-5. »a-rn«. *3!isate±i 1 4 0 
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H/t r >/>;-/3>|ii 3 8<;:ltA£tlTV>-5*5fiat± 

mnm*i7)i>u>i7i; h 1 3 &-t)Wf$.-zntzmft-z*\ 

fHTkSS&jgKltBI UOttAl 203^> T i T 
a20sK. BaTiOjI, S r T i O3L B i 4T i 3 
0 12K £ tz « C tl <=> © ffl-S-it 6 & -S Z. <fc #T # -5 . 

Stt5ALD-A 1 2O3^-C*-5Ci:75iJ;0SSL 

LTA 1 20 3 I^SrS«?Lfe«^{C. *^SSKlt^ 1 4 
Ote. CVD-AI2O3BI. LPCVD-Al 2 03l« 
SACVD-AI2O3I, PECVD-A 1 Z 03l^. L 
A-A 1 203K*fcttX/'t>y^'J >if-A 1 203^»« 
^fccfe*. lfflgB*S?§i§i»lfcBt 1 4 0©i?^fi5 0 Atf. 
V>L2 0 0 0 0 Aom-CGQ&Ztf, 2 0 0Aft^U3 

•[0 0 4 1] ig^KioT, 7K*«S^jh^l 4 0tt4 
m& \Z te* V /X 5/ * C #|pj {ctK 3!#i£l8c-r 3 Cl<tS:<t 

•[0 0 4 2] m^it l& *mig:m&i±m i4ot 
m 3 « mifittR 1 3 4 Ktc^«R*ta««,ic^ft$n-£. 

o TlsfiE $ nfc^KR $ it it P E C V D JjfeiZ «fc o xm 

TEOSffil. PSGlSfeliBPSGI-CfO§5. ff} 
ffiH»BI;i5< PECVD^ffilCioT^fiESnfegtfkM© 
*S«RtePE-TEOSffi|g;fc(;iPE-S i H 4 
Wteig«M0«5 OA^VsU 1 0 0 OA 

•[0 0 4 3] 0 211 *^^i;«t^^3l«:^^E U 

0 ±{c^$nT^*ifi^(ifR 1 0 2 h 5 

•>v>**T. 1 2 Rtflg 2 BiSit&SSI 

•1 14, ^UTOgll 1 2|*jK:»j«Snfc5>7 f w 
lsVzf7V\ 1 6. |g2SP B 1«fe&Rl 1 4rtlCJgM£3*l 
fcb'-y h7l*>3>*£ h/ty K 1 1 8 > 115^2 

■mifittMi 1 2&# 1 1 4rttc^3nfe#stty^ 

^1 2 0<D«ii(i*fgl3SK < £3###*^iJ^©#iji 

•[0 044] 0 2=&#Hg-r^t. jwrn^y^i 2 ot 
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KB^T«g#jl;:8i|gS*iT^-5. flats*-*- 
/V>*C»1T8B««1 2 2, 2 4R 

l*±§Bmffil 2 6T«fi£$tlT^.5. flaiB+r^v-^C 
WTSg«ffil 2 2M+t/V>^Stgl 24tt$3i 
RI&MI1 3 4rt(C^Bg$tlT*3 0. *-WV>£rBi«M 
•1 2 4Wffl!lg<i:^3)ira«6»l^l 3 4 PtfKliffiiRI&jtX 

y-1 4 2#;fr£E£*lT^£. 
•[0 0 4 5] *^^lC«t-5#»ff^t'j3il^O^ 

10 •2mmmizffit)Z>mn&7 ; 7>fi 2 0. mh 2 ss 
# * + /t -> * c =b flatasg 1 mmm <t n« ic 

•[0 0 4 6] WfBffi»B5lh^^— y- 14211, $3I|g 
Mil 3 4rttcf*A£nfc*3Si#*r/v>*Sf«IIJIi 

•2 4 \zttm-rz z. t. &®ik-c2z>®>nmfr z. t& 

S*L<f4. S£«KlhX^— y-1 4 2{i, A 
l20 3 IBt. T i O2K. Ta20sR, BaTi03l. S 
rTi03l, Bi 4 Ti 3 Oi2^. PbTiOjIJfett 

^14 211 ALD-A 1 203^ Zfc Z>Z:t&£ OS 
*Ulr>. J£«KitX^— y-l 4 2^«fi£T-5 
WliLTA 1 203)K«^.©flfiCD^KRS-SS?LT 
fc. ALDft^$-¥iJ«UT^*^fiE-r-5C<i:*ia* L 

•[0 0 4 7] I3imil 3 4<D±g|»®. 

•>^±SBmai 2 6 e>±.mmikzfmm. ^^n^^mn 
mi 2 4v>±.mm*--®miz\-s.&mwk-vm&i£*iitt>-7 

ir;MfclKELa<J6M£$tlT^.5. SSTiB^y-feJKbKE L 
30 C» L Ttt*fgip§lC=fc Z *m&* * 'J 3t^C?|g 1 S|JfiC«J 
L?i^ei¥aB{Citt^Lfeli^*ta&oTd dT«d 

•[0 0 4 8] *^BB{Ccfc^>^3lft:y^U3fl^<0^2^i6 

wco^^tc 1 mmmoms t mmizti ytj^iE 

L^^ n -y^+>^i 3 0 £*rrt->?&»mi 3 2 

fblKE L ±(c«m4 sra«SiBkK 1 4 4 ^fiJt$nx*5 
0. ^4S^i»mi 4 4Sr/*y-fe;KbKEL*Sii 

LT±gBmffi>^;m>;S'i7 h 1 3 6«$nx^ 

«o -E-LT, ^4«F B ^«k^i 4 4&tf_LgB«ffi*;?;u 
3>^i7 h l 3 6±tCtt/X>y->^--> 3 >Rl 3 8*t^ 
fiE^tlTt^. n1}l2^3Sra«6»|gl 3 4&ac^ 4 «ra 

«e^i 1 4 4 ttjB 1 1 1 2 timwicra-^ 

8CD#)H^ ZttZ Z. LtfX-ZZ. WIB A is**— i, 3 

•^mi 3 8&mi3LT'Zz>Qmmo>mte*&wiz£2>¥m 

ftX 'J 1 *J6«3J$lfi^ L^:*S6»aBtrift^ U 

•[0 0 4 9] *58^»CJ;*#3|«:^^ U^OD^ 

•l*li6«<0«^ < h|pj^{c > i) 

0 fc&*mfrz>±Q^±iz&m?zittr>izm4mfsim» 
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mi 44t/tyy'<->3>gl 3 8 fgllCTkjiSgiSB&lt 
ifigS&itBl 1 4 0 £«j£T€r-5>i8jjtBi<Z>«&tf]?£ K 

•[0 0 5 0] ^HWrommiigCTtCcks^^^^'j* 
^t^«lC*^aSB5itKl 4 0 £Sg4SRa*&i&Bil 4 

4p B iic^«i^75ss«Mic^ffi$nsii^t,fe^,„ mmm 
'jsm;:*rt*s§ i nmw-cmmiztsi 

•[0 0 5 1 ] WIBTfi^WICt^^^^^USl^lC 

**-r sin i snjseiiBctfsB 2 ^ffiw^0ffi*#Bg hxnm 
^fs-^-tc tdiJt^T. mmfe-f^pi 2 0, #emi 
t w*.^ L,fe z t \za Lxitmzsim t& 0 

•12 0. #®8il 2 8S.^r/V>^c<D«jf(c^-r-5 

2 0. ^iii 2 8&tf*-v/i 
c ro«jiti0 1 fritm 2 Tfti«$nfc REFaitcK^ 

•[0 0 5 2] fcs^A,. «T-ci«wrsai«i47 p 7^i 

•2 0. ^BlSil 2 8Rtf*-\-/V> ; $'CCD^flSfc8jjgteE 

•1 msm 2 tc^$nfe¥»^^^ u m^m&iz^^m 

30 

•[0 0 5 3] 0 3H *5m\ZZ.%*;m&.?.* : y)n=f-\Z 
•[0 0 5 4] B3£#Bg-r-5£. ¥3J#g« 1 0 0 ±IZ 

^ h-r^aimtty^y i 2 0 a^sE^n-c^s, nute 

*«tt^^^l 2 0 ateTgB^^ 0 0 <h±gB7^ 

•2 0 2tTMsntn5. a5teTBpy^^2 0 0{i« 
n&ttdbzte.m.in.tynfriitz-iT. mm±.m77?2 0 40 

•2 0 »Mlft1t«l» o TS&WIC^ Lit® 

T. TSpy7i<2 0 0« K-tT>^snfc^U ->Un> 
liTS^c t^MS L < . ±m?7if2 0 2»ia /Wh 

^2 0 o«K-tf>ysnfc^'j->«ja>^, ^>y^ 
r. s&jbip t . txs^Aio s . ^>yx 
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7^2 0 2te->yy;|/->'J1M- KM. ^*>->U-tf--f K 

K. ^ > ^ ;u -> u -tM km, fDA->ijt<Kifisjta 

^2 0 2CDJP5te5 OA&I^H 0 0 0 ACDfaTWDfil 
3 0 0A£l^t5 0 0 A©raT*-5d<i:*«a$L 

v>. 

•[0 0 5 5] Sijiem 2 JIISllglftR 1 1 4 ±fCte&*BI 2 
0 4a«il»ihl2 0 6^«^W{C««$nfc#ii5M 
•12 8 aTW&fiEStlTfcO. 2 8 a±ICte&« 

&{fc!&ffil2 0 8 &tfi8**«i?fc«BI 2 1 oatje^ftKflUI 
&nfc**/'(>'^TttfMl 2 2 a«fKJft£ttTt>«. 

iwae^w^^TBBSffii 2 2 a ±ic«+-v/t-> 

^St^Ml 2 4 affile 3 *IT*3D, MC^t't^B! 
1K12 4 a±tC«+^/1->^±a6«ffil 2 6 a&MtfL 
Stlt^S. WIBSSM2 0 4teffi»|»lL8i2 0 6<h-?- 
<OTOTS?M. 1$lcm2»ra«6»Ml 14t©«f^S; 
f6j ± $ -fr -5 H «t *<T £ •£> %S1T & -5 C t *<3 * L 
tfc^oT. WfBS^M2 0 4 -5 Ci: 

* { S$l/K &«l»ltBl2 0 6 te&JS&ffct&BS 2 

o 8Rzt*o±mzMtfLt£tifzv>nmi:mm&zf ; 7 >f i 

•2 0 a £<0£j&£S4HfcStt££<hatT£.5'KlHBlT& 
Sit^StLK Lfe^T. Wieffiffi[^±M2 0 6 

M&li. SIS2 0 4«T 1 m-C$>Z>Z\£am£. 
b<T. «fi2 0 4CDJp£Ki2 OAftVsLl 50A© 
H. «sUli5 0A§STMCt«iISUK iffi 
S3ffi«l»ltM2 0 6#e#&R<Dg{tl&<D«&, 
it!2 0 6fJT i NlTS^rtASMSK. HMeffiffiC 

bs±m 206 tfn&mom-et, &m®ikm 2 0 6 a 1 r 

2 0 6CDi?$«5 0 0 A7iVib 1 5 0 0 ACD^, fll* 
tf. 1 0 0 0AggT*5Ct*sgJLK L*»U S 
ti2 0 4&tHft«8frihlB2 0 6 Sr«tfiKT^-5^HM^ 
Tii$fcttTiNlsy:i rM*fcfiRuM(c:ft><r(E 

tTjs-c^r^^HM^-r^T^sn^ c i*iT^r^ c tit 
•[0 0 5 6] *<riB^«Kfk«!iM 2 0 8 ta. rai5«a 1 2 

•2 a±(re^-5^^/i->^K«Mi 2 4 afrzmmm? 

mZL^. Lfc^t. iIlM!2 0 8»I r0 2 

m-cmtfLTzz. tarns. ^sKfk^2o 

eSttl rOzI. Ru02M. LaSrCo03. (C 
a. Sr) Ru03M$fc«cn^©«a-S-e-MTJgJSi)tT 

^«^t>*-5. fii2^«i?{b^M2 0 8<Dmz\t&mm 

imm2 0 8SiiiEt5«5Kl:J:oT3SbS*«2 0 OA 
t£l>L8 0 OA0BT$5Cli^I*l,K WAtf. ^ 
M&ffc&IBI 2 0 8^1 r 0 2 M©«^ICtt 5 0 0 Agft 
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•[0 o 5 7] ifflfEWf8M4&«l8l2 i 0(4. **/i~/?m 
**HSbH. U:*bT, iftteW&te&KBi 2 1 OttP 
•10(4PtBt. I ri, Rufi, RhBt. Osi. Pa 

&mm2 1 o<z>m2\ttimfe&mm2 1 oeflus-tstt 

Rl::«fcoT&*>£#. Hj»MiE2 1 OCD/PSttl o 

0 0 Aftt>b2 0 0 0 AomT&ZZLttfW.til'^. &\ 
*J4. I5f&tf:&Rffii2 1 Ot&*P tM^l 5 0 0A1 

•[0 0 5 8] tin&^Trtisfmnmi 2 4 a«. 

•>^Ci«OS5V^vA->^>^S:#-5fe«<)[CT i C>2Bt. 
S i T aiOsm. A 1 2O3BI. S i Oz/S i N 

K. BaTi03Bt, SrTi03ffil. (Ba, Sr) T 

1 O3BI. Bi4Ti 3 Oi2BI. PbTi03§l. PZT 

( (Pb. La) (Zr. Ti) Oj) I. (SrBi 2 
Ta209) (SBT) Ittttin^Offl^W?,^; 

•[0 0 5 9] iW§2*W?->*±g&«Si 2 6all, HIS* 

#5. b*>b. *T/v>^±a&«;gi 2 6 a(4&jg&{t; 

«M2 1 2&tfl«1l«RR2 1 4#tJ|f&ttlClXJ|£tt 
fc21lT*5Ctj>5ISlK CCD*, tte&RKfl: 
*M2 1 2(4 I r 02gTS5Ct*!I*KT. MG 

14141 r BIT** £ i:Am$. bV>. b 
*>b. WIB^MK^BI 2 1 2 (4 I rOzi, RuO 
2$l. I r O2K. (C a . S r ) R u O3R. L a S r 

f2ilS&tt<feSEl2 1 4(4P tR. I ri, Rul. Rh 

61. osbi. p dm$.tc\tzn<z><Dm.-&i£m<Dts-&b& 

5. WIH±gBSffil 2 6 a *t I r OzMii I rgitrtiJH 

)kff3izmm^ntz2mm<nm^, iro 2 ©ijp«ioo 

BtJP(44 0OA6^L2 0 0 0 A<Dffl-?$>Z> Z. tt>m$. 
b^„ 

•CO 0 6 0] WfScDi^JC^atty^^l 2 0 a<Z)±BB 
^^20 2*i3A*;uh->u-y--f KR©J:?ft&l$t;;£ 
£ bftEgta *#-r 5 «K 6 ft -5 «£• ic ( 4* * n -> 
*Ci£i*H4^^l 2 0 aW©=i>** hjgfcWIg 

^T^-Si^tCftS. 

•[0 0 6 1] H4I1 *S!^(C«t^^g»«i:^q&>j5i5^(c 
t$n5C«!:!)«Tt4«itt^^l 2 0. IftBBIl 2 
8 Rtf**/t^>* C ©fifiStC^-r €>m 2 *i60i|£^-f . 
•[0 0 6 2] 04«:#ag-rs<l:. 1 0 0±© 

m 1 Stffg 2 Afflifeftgi 1 1 2Rtf 1 1 4rttCfi^F*E!Ki 
SAS«. tBJA«V-X®«l 0 4€:3>^^ 
•tty^^l 2 0 baiJg>J5£3ttT^£. td^T. 03 
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ic^snftaimtt^^^i 2 0 ai«s'jtcs4«z^$n 

fciifi^^l 2 0 b(4¥-SjHBia>SftoT^*. 
ittt^i'l 2 0 btti»*££W-rstf^0a>»K{b 

t *r b t ** w k b ft ® sta * *rr * «5K«i^ e, ft 

*H£*«H*bV>. bft#-3T, *ftty7^12 0b 
«3A*JUh->'J-y-f KSlT*-Sii:*ta$L.U„ b*> 
b, 3>«tty^^l 2 0 b\t-y^r)l->^D-( KR. f 1 

'o -[o 0 6 3] m-%>Km-cmf&$titzmmiizf7?i 2 

O b±Kte8£ffi|2 1 6<tffi«|»JtBi2 1 8£i>m$l#} 

iz&mzntzftwmi 2 8 b*i^fiKsnTti-5. sft. 
&mmitwim2 2 0Rzfmm&&mm2 2 2tm^\z 

StJBSftft+vAv^TSBfcSl 2 2 b*t#ffiffi|l 2 8 

mi 2 2 b±{ctS+^A->^SS«8ll 2 4bi+t;t-> 
*±8B««1 2 6 b<h #16^1$ Ic^fiE 3*1X^-5. 89gE 

mmm2 1 6. *t«KihK2 1 8. &mmitV}m2 2 

O. W&tt&RIBi 2 2 2 . ^-Wlv^gfSffill 2 4 bR 
20 tf* + /t->*±«fM8i 12 6b SrflU&Tff 

03 (C^$nft«#Bl2 0 4. i£ 

«teitR2 0 6. &mm<t®>m2 0 8. H»tt^«§i2 
•1 0. Ms^ssmBti 2 4 aa^-^/t->^±8gm 

ffil 2 6 a©«^-t*MWIC|^-T&-5. 

•[0 0 6 4] wnzamoizmn^^^f 1 2 0 b^OA 
^ h -> u -y--r KKico«fc ^ ft#mtt«^ 0 a>fi*K{kte 

bT^W(C^bftESet$:^rT-5^KSI^6ftoft« 
^■(C«««tty^^l 2 0b His* Cim<T)Zl> 

•[0 0 6 5] 0 514. *^W(C«t^)^3|fl:^^iJ3R^{c 

tsn5ut*tt?f5#nty7^i 20. xmmi 2 
e stx+r /1 c o«ii(z»-r 3 muses £j*-r. 

•[0 0 6 6] 0 5^#Hg-r-5<!:, #**S« 1 0 0 ±05 

miR.zfm2mmi&mmi 1 2x1x1 1 4^iz^if«!K) 

-R^eft^^mtt^^^i 2 oc*winti>5. 

■2 o o izmnffHzm-ovmm-cBBfrvzz. 
« ^mtty^^i 2 o cteK-tr^snft* u->U3> 

ffilT^-r^Ct^M^b^. WIB*mtt^7^1 2 o 
c 2 5fia&&lBg 1 1 4 ±{C«3>mBI 2 2 4. -> 'J 

+M- K®I2 2 6&cmf8B&ikBi2 2 8 »t)e^«J(Z«Ji$ 
nftlfiSRl 2 8 c;Wgj5Jc£ftT^-5. WI3#«»|2 2 
4f40 3(C^$nftTSB7 r 7^2 0 0 t|g»6«Jirl^-© 
^HRTWOtt^.. 01JA«. 9112 2 4(1 K-e> 
^$nft#'J->'Jn>g|-c*-5C:<i:*ta*b^. 
«BI 2 2 4 <DJ?$ IJ3 0 0 0Aft^LlOOOO A 05 Pal 

i?»*^t*ta* bti. fHE-> •;•»*•< KB12 2 6(403 

50 lZ7jk$fttz±m7z7 y 2 0 2 tHKfi«JlCH-ft«5KKT 
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K2 2 6CDJP£tt3 0 0 0 0 AC9(tilT<fc-5 C 

t««a*U^. ffiEi£ttl»ii:»2 2 8 ttH 3 iC^Stlfc 
fi£«K±K2 0 6 <i:*HWfC|^-W!g!lS^-CWO#-S. 
«*.«. ffi»telt^2 2 8«I rKTfe-SCi^liSL 
«rl2ffi»l»jtK2 2 8<7>JP£te3 0 0 A&t^L 1 5 

•[0 0 6 7] WfB^SKl 2 8 c±K«&JRgHt;!g5^2 

•3 o £W**tt&«gi2 3 2 i^ie^wicais^n/t^r 

/V>*TBB«ffil 2 2 CT&^jEfcStlT^-S. fiftSE*-*^ 
->*T&nm 12 2c ±»Cti+-\-/1->^^«^ 124c 

stf+t^y^isigi 2 6 c*iie^e«j(c^$nT 

t^. ffiE&iggtft&K 2 3 0. 3 2. 

Ir-WX^iKMIl 2 4 cRtf*-W?->:?±8B«ffil 2 

6 czmfSL-vzzvinmom. m&Rztm$i*. m3iz 

yji2tlfz&mm<k%)m2 0 8, fM^Rl2 io, + 
Wti'^WtBIl 2 4 a&tf^-W^^-kg&mffil 2 6 

•[0 0 6 8] ift&OJzviZft-mmi 2 8 cftlCS/N^h 2 

*o^a<jtc^LfcpieiH**Lfe>-g-y-f K12 2 6 
^^n^xh^mtt^^y 1 2 0 c t^r\n^9Cim 

•[0 0 6 9] @6H *%WlC«fc-5###>(^ iJ^Jc 
#Sn*£i*«T?**#*tt:75yi 2 0, M12 

e v * c <d« it tc*f-r * m 4 ^-r. 

•[0 0 7 0] 06 £#Bg-f -5 1 0 0 ±» 

m i 2 jBmt&ttBt 112^114 rtcaiinR 31 
n>99 h-rzmn&y??! 2 od^Msnrn 

4. tUT. SMUt^^l 2 0d&tf)B2jimJ6Mt 
•1 1 4±lctt*«&j&>S£ofc#HKl 2 8dm$ 

tiTir**. neav«tty?^i 2 odRzt&mmi 2 8 
d«s3»c^$nfcTSB^7i'2 0 0 tnnffjizm-ti 
mmm-z&Dmz. twnt^ja 2 0d&tf 
ffieRi 2 8dttK-hr>ysnfc#'j^U3>«T* 

•12 8 d«)I3li3 0 0 0 A&l^H 0 0 0 0 AOHT 40 
ifflfcSffiBil 2 8d±tC«*mtt 

W-r-5^KKT«fiE$nfe+r/l->^TSPSffii 2 2 d 
0f»j££*rr<r>«. *r/v>*T«S«i 2 2d±ic« 
»t 1 t/V>i'8tR 1 2 4 d £*-r/1->*±gBm« 1 2 6 

ffil 2 2 d{i0 3tC^$tlfc±BP7 , 7^2 0 2cHS« 

\zm-<DW%m-Qm<o®z>. «*.«. *-ta*->*tsb« 

Si 2 2 dtenA;uh->ij-tM' h'KTi-Sut^lJL 

ff}lc+-v^->^T86m«l 2 2d©/f$«5 50 
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0 0 A&UL3 0 0 0 AcHTSSutASSitu, ffi 
ta^r^->^K«Kl 2 4dSr^+^M->^±86«ffii 
2 6 d£«j£T#*«mig|<Z>«, «J«RtfJP$tt. 03 

\z7hztittT rt~>?mnmi 2 4 a»tf*-w*s/^± 
126a iinnttiizm— t*-s„ 

•[0 0 7 1 ] WI2C0«fc-5{C^r/1x^TSBSffil 2 2 d 
Si^lfltty^^l 2 Odc*t/^^C4lS|©3>^ 
•[0 0 7 2] 0 7I1 *»9il;:J:**SWM*U*^K 

tinsii^t^ttt^^i 2 o, #iri 2 

•[0 0 7 3] E7*#Bg-r^<t» ¥W#g«l 0 0±09 
W, 1 2 WfflifflftlBl 1 1 2 Rtf 1 1 4 

n>9t> b-rz>mn&77>/i 2 0 e*<»sEsntv^ 

5. *«tt^7i^l 2 0 e{iS3(c^$nfcTSCy7^ 

» 2 oot^swici^-w^siPT^ow^. m 

TSSCi^gSL^ 93IE#«tty^^l 2 0 eSOt 

m2mmmmmi 1 4±ic«->u-y-r K8i2 3 2 tf£» 

I»lfcffil2 3 4£*<Jg;fcWfc«S;*n*:#ffiSil 2 8 e*i 
UfiJcSnT^S. flutes 'JIM KK2 3 2{103»w*$ 

tife±sg^7^2 0 2 ii^KWfc^— (Dmnm-c^o^ 

mXM, ->>J-tM KK2 3 2ti3A\)Uhi"JiM' K 

m-?&z>zttfm3iLi,K sit. muc^'j-y-f KK2 3 

•2K»/PSIi5 0 A^C^L 1 0 0 0ACDMT*5utA«I 
3 SLK ffif2ffiffitBtrit& 2 3 4ti03 (C*3nfcl£«B& 
iti2 0 6 c*Sfl9l:^-ft»RKTtO#5. fll* 
«» mZ&WL8i±m 2 3 4 tt I r8T*Suc*<S$L 

•[0 0 7 4] ^fS5f mm 1 2 8 e ±{C(i&«BKfc«3BI 2 
•3 6 ifS&tt&«K2 3 8 <h*t«^fi<J{Z«S$nfe+-v 
/Sv^TBBmSl 2 2 e*JJgfi£$tlT^.5. -t LT. * 
r/lv^TSB^ffil 2 2 e±ICfi^^A->^g|mKl 2 
4 e ctt^^ Jige«g 1 2 6 e tfim'-fcttilZ&f&Z 

nx^*. wie^sKfk^2 3 js^e^«K2 3 
8, ^^Av^Stm^l 2 4 e&y:^-v/t->^±g5aa 

•1 2 6 e SfitfiK-r^^K^wa, 8lfiJc&tfJ¥3te. 03 
»C^$nfc^«Kffc^2 0 8. Wl»tt^SK2 1 0» 
*t/^^SftIl 2 4 a&t;+^/t->^±g5Sai 2 
6 a t*H«jlc|^-Ta6S. 

•[0 0 7 5] tiumo&oizwmmi 2 8 ertfcziA^i/h. 
nz>tmna.zf7{f 1 2 0 e i+^Av-^c5HCD^> 
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•[0 0 7 6] «TTte#^tr«fc5¥*#*^ U*^cd 

& it^& \z*i? -s a * u ^mmm & mtt l tz m m z &m 
•[oo77] 08^t^L0i 7«, *mw\z£2>*m& 

•[0 0 7 8] 08 £#88^-5 1. . $T¥##:S« 300 
±K^#«BI3 0 2 Sr^LTffitt®«*^«|bfe 

»Hil3 0 2liIW«i:m fflAtfLOCOS (LO 
C a 1 Oxidationof Silicon)! l' 

3fri£ IC «fc -d Tffitt ®*£ £5£irr -5 3fcT#«8& * -5 
WISh7>vX^T«. {MgX^— *3 0 

•3 0 8. KU-- >^«3 1 0RtfV-xm«3 1 2 £«g 

•[0 0 7 9]^g, i!#Wfc7j*££ffl^T5>-7V > 
{fZf?tf3 1 4tt'-> h^-f h/t-y K3 1 6 

ffc^lS. glJINIBftR3 1 8 
LT. IliMil3 1 8f*g(C h^>vX^(D Kl^- 20 
•>®«3 1 4£z}>5>? hn7>f^ >y-Jz>yz 1 

ff bTT^aA^JK, MSKk->M3 1 0££ 
ffiSitSISn 3 1 5£JBM£l,fc«. fffliHMn 3 1 5 031*3 

ffl#&tfo 8?^T, 7>T-f>^7y3 14±l:f'> 
f7^>3>??M7K3 16Sil$n. f&fc 

mimm&mm3 i 8±izmi£Ltcmi. 7* hi^f> 

£0, B5IBh*-y h7^f >a>^^7 h/t.y K3 1 6 £J&6lc 
^©Ifc. fffifBfc'"/ h^<>zi>5'i7 HA 7 K3 1 
6±tcm2SF4»^3 2 0*^fi£-r-5 o 

•[0 0 8 0] $iif B ^gi3 i 8Rzfi?g2mmt&mm 

•3 2 0 «-> >J n >WLitm. > 'J n >£Hfc£rt;BI. B S G 
£1. PSGI. BPSGI, TEOSI, t'/>-TE 
OSi. PE-TEOSl, USGK*7c«Ctl&©jsa 

o#s. -e-L-c. inriiigtBi3 i s&tf 

^2SF B 1«fii&K3 2 0«a«W^73ffi. {KJ>l«CVD7J 
ft. L PC VD73S*7t«PECVD7jffiS:ffi^T^fiE 40 

■[0 0 8 1] 9lit*. 7* hX-y^>^XSS-aiff LT 
f7>v7^T«V-^I|E3 1 2 ^gai3-B--5n>^ 

* h*-;u3 2 2£ssiEp B m&8i3 i 8Rum2mm 

iSl3 2 0rtl36lit^ £©l$fc:*-y ^7-1'>rJ>:y- 
* h/Vy K3 1 6£ililS£tl.5b'-.y > 

•[0 0 8 2] EI9S:#^-r-5<h. i§##Jft7jffiT3 

i7 hjjs-;u3 2 2rtSB*i»«gTii&&A,-c3i«tt:7-7 

if 3 2 4£Jgj5£-r-5. «*tf. »fi£7A-v^U>^ 50 
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#*££ffi^T¥i*#Sfi3 0 Oro^iBfC^Ufcg, {t 
BI<7>±8&g®£$82JiHiS6»8l3 2 0 <D±m&mt&W 

&3\zm-itu^.Mz^<tvxmm^7if3 24^ 
fiET€r^>. m$mn&77?3 2 4ttK-K>^*nfc 

mmm&7??3 2 4«K-tr>^snfc^'j->ui3> 

Ru, •f'Jy'JAlI r. tXSWIOs. 3^IP 
10 -t. *>^;X "JIM KlWS i » 

-f Kicosi. *>>fXT>mtmwN$iit\iz\n*, 

•[0 0 8 3] n tt2«» e k^ica>^^ h*— JP3 2 2WtC 
*itt7"7y3 2 4SMLfc«, ¥##S«3 0 0CD 
£®£:7°'Ji7U-->y (precleaning)-r 
5. 111477^3 2 4»±Slcjgfig$tlfee 

**gfl:gi£Bfc£-f mtuz. ittt7 , 7^3 2 4*{K 
- e > if z nfcjR ij -> u n >m©«£ tc««^ia $-it 
fr-r-5fc«xc**«:»fi3 o o zm-rmmzfcizmm? 

20 'J^7U-->^ilST*«147'7^3 2 4±Kg/?*Krt: 

•[0 0 8 4] *^WiC. WfB:7*U*U-r:>y$:56igL 

«13. 5 6MHz«5v*JiJi&&RF£fiJffiLT;7'J 
-->^-r^ 0 ^^fSi:. StTlB*mtty7^3 2 4± 

(Art) SfiJfflLTSIiS-r-SCi^S^b^. 
•[0 0 8 5] m$tt>£oiZi7*) — ->>fxm&i£ffl,T 

mmi±zf7if3 2 4±<D^mmitm^mom^ftm> ¥ 
»*M3o o<D±miz&Mi&&mm3 2 6 tsa^a 

«3 2 8 i£JGi*«)lc»fifc-rs. fl1HBi«St^^KK3 

•2 6 R.zt2tm¥-m<tm 3 2 8\zmtt(*}ttm. mxte* 
Mmmn&zf5?3 2 4& H-tf>^$nfe#'j ■> 

0 U^^T^fiKLfcJti^lctt. ffflt2KlK.6&jBffi| 3 2 6 
tt»fi!!->'JlJ-f H<kXSTi»«tty7^3 2 4^(fij^© 

T. iffifES5»!.£&«^ 3 2 6 «3 AVK-KT^fiEf-S d 
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mwt&<&mm3 2 6 ^m^t^mizit^m^u^-f \*<t 

&JSI8 3 2 6IJ5 0Aft^l2 0 0 AC0B3C0JP£ <CJ£fiE 
^£-S*<. L<*J1 3 0 AgSCD»3IC^J5E-r-5. 

•[0 0 8 6] «riB^S¥a{tK3 2 sit «*->u-tM' 

f {blSTSiSt^KM 3 2 6±tCS®a$ (surf 
ace r o u ghn ess) Z. t^Kltf -5 

•3 2 6€-iijaL,T»flH4y7^3 2 4 31 <h£ 

¥£{bSi3 2 8te^*>gffclgST i NT»fiJt-r-5^<!:*i 
a£UV>. S®¥fifblBt3 2 8ii5 0 AftHL 1 

5 0 AcoRgcojPSKJgEET^-sat, 10 0AggcOJP$ 
JC^JSK-r^Ct^S* ffifERF ?<}--> if X 
8. iSBt.£&K&3 2 6 ^XSS^S^Ffift^ 3 2 
8 ^B£lg«^3|^^^ ij 3fl^C0£fl:S!iSX8&£i>iS 
f fcJDKI^-ftgHTM' >+r< ^a. (in-s i t u) 

•[0 0 8 7] 010 £#S8T5 <h. WfEcoj; o 

(0 9CO3 2 6#88) K.tfSSD^fi'ffcffii (0 9 CO 
•3 2 8#HB) Mtj&ftJHK (090532 

6#Hg) taS«1ty7^3 2 4 POTS' 'JIM 1 

.%^s^-e«}B£$n-5i t*ta*L^. chja«. aim 

tt^7^3 2 4 «-> "J IM Kfc-fSfcJDlCgsjSgrfflStT 
^S)i^«LSIS<&jtffr-5*M OOtft^HOOO 

x:e>fme>Mm. a$b< «4 8 o"ceso5}asT9 og> 
assifi-r-srt^a^Li^. fc-^A,. tsKsaii 30 
m c «fc * ^^asBtFai a JEMS l «t 5 t -r 5 -> u -y-r k bij? 

•> 'J n isgjfc o fcifc KJ: o J: 5 left 

<. iffllli^7itlt))^«ffty7^3 2 4© 
±SBK fiBf SHfctt^ifc £ JS8L6&JSC0 -> U tr-f H ffil#J£ 

^fTtT^e., *S¥SffcM (09CO3 2 8#Bg) 40 
J'Utf-f KffcLTl>ftl>iS51»L6&«Bt (09CO3 2 6# 

&W¥-mitm (0 9 CO 3 2 8#Bf!) Sc7->Uit-f KffcU 
T^ftl^iBiS.ac&RK (0 9 CO 3 2 6 #SB) 

*&C0->U1M KK^^fkCDfcJ6(Cfe^-S6 5 ot:g 

•[0 0 8 8] ^-COIS*. 3>** h*-;U3 2 2 $ 
«tt^7^3 2 4Sr«fiE-r^«J»*^tf3l«^e ) ^o 50 
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JtTS8^7^3 3 0<hB5B15&«CO->U-tM' KKt^e. 

tj.^fz±mzf^if3 3 2t?^a$n^«t^ic^i. wi*. 

«. Iltt7"7i'3 2 4A«H-tf>^nfc!P'JyU3 

^8ia> k - e > y $ ti;t # >j -> >j 3 >r*» 

e7iofeTSB^7^3 3 0S^uA*;uh->"j-y--f KK*^ 
^>^:ofc±SBy7^3 3 2&zi>i?? hsfc— 3 0 ^ 

•[0 0 8 9] M&<D£5u.— : m<Dxm* : mLxmn&7 

vif32 4co±aBlcttaA;Uh->U-y--f K&co«fc5ft-> 
10 u+r^f Kgb&i&tto^ffT^S 3 2 TOiJBBfcSnT. 
ffim±8l77if3 3 2 ttJf-S u/^3>^^ hmtvx 
ffl^5nS«fc-5IC*S. ±Bfy^^3 3 2(OiPS«3 0 
A^^L 1 0 0 0 AcoraT#0»-5*5, 3 0 0A/«ttiL 

5 0 0 A(Dm-c$>z>z.£&mmm. 

•[0 0 9 0] 011 ^#It5t, ±M7?>/3 3 2S 
tfSg2SF B mgtSl3 2 0±lC5jl®K3 3 4 
ftfrW(C^S^^ofc^, #Si3 3 4li±ffl^7^2 
•3 2 iS2IH«gl3 2 OilCft^tJtftBSJhK,!: 

20 -[oo9i] mmmwm\*&m&zf? v 32 4 co±sgy 

7^3 3 2&^2SF B ^igrK3 2 0 irffimKltK^CO 

b2 o o Amm<Dm2izm&L-tz>z.tt><m£i><<K mm 
^-r-srt^asL/^. 

•[0 0 9 2] MiattffiKihma. niEag 334 _ts5(cj^ 
50 f$.2nz>®>nm£Rmm3 3 4TSB»c:^BK$tifc*«tt 
^7^3 2 4 £i>mmxmzm'rt-rz®&-cmmE.fcT 

^xajc^tt^K^jit^jct^^atty^ys 2 4 CO* 

ffc&B&lt-r*. Lfed^T. at«l»iJ:Wi^coJ:5^« 
^S:jSffT#^#lK^T^-r-5Ct*taSL^. 0y^. 

ttWL&j±mttT i Tarn. wi. nh. 

Crl. I rl, Rul, m6 (T i . Ta, W, N 
•i . Cr, I r S&IJRu) cogffcBi (N i t r i d 
0 e ) . -7uL>itm (B o r i d e ) . mtWk (C a r b 
•i d e) . v-'J-tr-f h'i (Si I Ic ide) ^ft\tZ 
n^coffl^-B-KT^fiK-r^«^t>*5.„ i£»B5± 
i - S i -N^{b^«5M. T i -B-Nmfc&y, 
m. Ta-Sl-NiWfcftlil, Ta-B-NS-fb^ 
£. Ta-A 1 -N^ft^«5^ W-B-N«{k^«5 
i- W-Si -N3R<fc^*g|. T i -A 1 ^k^!»K^ 
fe«T a -A 1 ^k^t&&TJBM£-r-5«£t>*-5. W82 

*oJCJ^fi£T#-5*5. 4 0 A&t>L 1 8 0 0 AC0JS3K 
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fe®^tc«i i o o Ammom2izmi$-rz>z\£&mtL 

•[0 0 9 3] nmm 3 3 4 Sr^fiE Lfclg. ^ffiK±lCT 
fiCW«K3 3 6 T8B9*«£i3 3 6 tt&SK 

ft«jBI£»SM4&JBR£*#iSI8t3 3 4 ±lzmX(t)\zm 
fM L T JgJiE f -S S ^ b . 

•CO 0 9 4] ifflfE&K&fc&IBIte, K<t)gT*oTt)# 
«14*«-r^«^0*^i^IgTTSi5#«K3 3 6±IC 

tt*^T, £Mttfl:4fMRf2 I r Oim-VM&LTZ Z. t 
*«a*LH. U&»U &K&fb$!5£lte I rOil, Ru 
02^> (Ca, Sr) Ru03i, LaSrCoOji 

£tztez.ti<z><nm&-&m~c : bMi$.-c&z>. WfB&«K<t; 

£ I r 02R£LT«M£f •5«^ICttX/^j/$MJ>^ 

ttl 0 OAftHL 1 0 0 0 A©IB<DJPaic#j«T**. 
ftAftfl:*K£ I r OjgHrJWKL 5 0 0 A 

•[0 0 9 5] &HKfl:«K«»j£U%:%lcU3Mffi 

I r 02StT»JSdcUfc«&tf46 0 OtilTi 

•[0 0 9 6] MfBW^tt^SKtt. ^XgTTgB«m 
813 3 6±(C^fi£$tl£gj|mi^3 3 8<D$SJIfiJcg£aHfg 

T**tf«»o*». mmm3 3 ssr^-tc^fis-tt-sct 

Lrt>U SS&tt&jSJBiteP tl, I rR, Rul, Rh 

si. osi, p d^sfefjcn^com^-e-KT^fiE-r-s 

liMUSc, b J; ? if S^SBIlCIJ; -o TgfcSji*. 
W#H4&«RfJ4 0 0 AfcV>L2 5 0 0 A<£>F4©Jp$ tc 

«£1Cfil 5 0 0 AS^«iP$(c^-r£Cli:*iaS L 

•[0 0 9 7] 3 3 6^j^J5£Lfe^. TBE#« 

I® 3 3 6 ±(CR«K 3 3 8 £J£fi!c-f ffigBSIQgt 3 3 
8«Ti0 2 I, Ta205fiA 1 2O3M. BaTiO ! 
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3&. S r T i O3I. Bi4Ti30i2K. P b T i O3 
S i 02m. S i NI. (B a. S r) T i O3R. 
(Pb. La) (Zr, Ti) O3K. Pb (Zr. T 
i) O3R. S r B i 2Ta209K*fettdtl^<Dffl-&-tt 

•>^©f?mS*Sr^e)lC(6]±S-a-£fe*lCSI«K3 3 8 

Wxll WI2^m^3 3 8(iPZTM. BSTI. 

p l z Tit tzteztizvm&itm-vj&ssL'rz zt&m 

simp 3 3 8 ^^fiK-r^fc^w^^^^^os^tt^ 
ffi-msBi3 3 8 L\.xmnv^wmnm\z^-DXSL 
t>z>. mnm3 3 8&p zTm-cBfcistzm&iziz*/)], 

(s o l - g e l ) JS&Zm^TBtiLTZZ.ttf 

isin. sfe. si«K3 3 8<D&i$.m2\tmnm3 3 

8 <h L- T Jgric L J: v £ T £ «J K K I C J; o T -5 Z£ 3 5 
$mffi£3 3 8\t5 0 0 A&HL2 0 0 0 AcomZlZ 
^fiE-r-SCtTiiStt^,, ^ffil3 3 8£PZTRTJg 
SZLfzmtl\Z\Z2 0 0 0 AgSroiPSJC^fiE-r^Cl,!:^ 

20 asm. 

•[0 0 9 8] — 2r, ^113 3 8*if^fiELfc««»C«K 

ifigs^6 o ot^i9 o orcorarojaST^ffi 
g£g£ff-r-5. s«^3 3 8 &p zTBlTi^^^JcL-;fci§£■ 
^;:^i7 5 o-css-efria^sissr^ff-r-g.. -es-r 

5<h. WfB.^jfflSlCJ:oT^mR3 3 8*iiaSlC>iO + 

tiztztt>iz> mmmn&zfzry3 2 4iztKm-uzz>. 
^£fl:ESitR»^snT^^^®R3 3 4 ta« 

30 ^h^iJ-tJ-^ KRi^e^CofeiSC^^^S 3 2*«JMi 
tt^5^3 2 4©±SBtc^fig$nT^-5feii)1C, 
^7^3 2 4C0TSBRTfeSTSe^7f 3 3 O'v.OD&s!? 

•[0 0 9 9] mnm3 3 8&MtiZ\stz&, SI«R3 3 8 

±iz±mmnm3 4o&mi$.-rz>. ±sb*«R3 4o« 

J6*fi)cT££. SJIB^RMHP tf, I rl, Rul, R 

os&ztzizpdmvm&'b&r,. mmzmsnt 

tlR«Ru02R. I rOzI, (Ca. Sr) R u O3 
10 IStllLaSrCoOslTfOi-S. ±iP>il3 

4o«i rOimti rmizAmxmz$imt<nft2m 
m-vmtfi-rzz. <t*iasLtJ„ i r02Rtisi«R3 3 

-tSE»«R3 4 Ofi^fiEtcfSt-r^^RRlCk 
^T^fiEiP$^:b*^5^*i. ±ilfl!3 4 0»5 

0 oA&t,>L3 0 0 0 A<nme>mz\zw&L-Tz>z\iitfw. 

SL^. 89fB±883l«R3 4 0£&«i?Yt:!B5Ri:H«H4 

^(z\t. &mmityimtei 0 0 azz^l 100 oaois 

0 (DmZlZM&LLT, tim&&mmiZ4 0 0A^U2 0 
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4 r0 2 BI£:I r m£t>m$:ff3\zmm2nfz 

•2 mmt vxmmr^ts^izit i r 02&« 3 o o Am 

mnm^lZ^LT, I ri»12OOA§S0f$i: 

•[oioo] Ei 2£#srr£<*:, hi i ic^$nfc# 

IK3 34, TSB»«^3 3 6. SS«^3 3 8RZfi±& 

mmm3 4 osr/t^-->^bT#ffi^A^->3 3 

4\ +^/'1->^TSBfia3 3 6\ +tAy^|S|f|g3 
•3 8'&tf*-WV>:y-±g&®ffi3 4 0 ' £&4rJ&firr 10 
*. d r J r'*->$'C$:Bf&.-rzrziib<?)ffi$B/l?-->{/& 

^fiE-T^lg^. £r±8P*«M3 4 0 £/t*-x>:y*L 
^§183 4 0' *»J*T«. JfcK. SS^ffil3 3 8, 
TSe^K3 3 6, Mi3 3 4S/^-z>^LT* 
t/ty^8fi3 3 8', T8B«g 3 3 6 ' fiO^ffiffit/-? 
^ — >3 3 4' S-^fiET^. *t/1y^C4 30057* 

^K*K3 3 8RZfiTmmnm3 3 6/#fg|g£3 3 4S 

t)**. flfi©^St?. ±gB3jm«l 3 4 0 3 3 

^mmnm3 3 6&tf#B®i3 3 4wmtt*mika>7* 

•to 1 0 1] 01 3&tf01 4t#It*i. WIBCOJ: 
o{c:2IlI$fc«3|5j©7* hx-y^>^xe$-afrLT 
*t/V>^C*f«f4t. II 2{C^$tlfcCt<h« 
WZ** C<D&m-7uy 7^ )Vm&WtMV>te1&$: 30 
01 3 2 0 CD 7* Myf>y 

•1 4tt3lHl<D7* HXs/^>Sfl8£*fr LT+t/1y 

• I 0 1 0 2 ] fl9l2<7) «fc 5 \Z. 3r*rt->-$'C$:&f8,lsfz'& 
lZii*r<Dl%m®l$: 4 5 0t:ft^L6 0 0 ICWRSJODiBgS 

*<X€r£. *mtt7'7>y3 2 40D±gB7 r 7^3 3 

•2 5-9 0 O-C^T^WJC^LfeEffitii^^LfeZlA'^ 
f 5/U*-f KMT*JftT«&. T8P*«K3 3 6 
3--S&«i£{t:%EI&tfiS«IBl3 3 8 &M&LtzW&mtz 

it** /lis* czf&i&vtzuwzmnztiz 6 o ot« 

±CDiSH&ffl8X8T*^v*C<!;Tg&:/5'^3 3 0 

•[0 10 3] ^IBcOckpfc+r/lv-^CSrJKfiEL 
fc&Ktel LDX8. IMDIg, /Vr/^-yayl 50 
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mt3.£i!)m?T2tlZ>Z.ttf-1ISt#}-C$>Z>. fcCST. z 

©£-5&iga*nfT2n***r/v>:$rssm&3 3 s- 
ossm^tt^ftsn-ssn^fe*. -rut>*>. ild 
is, 1 MDiiay/vy v^--> 3 >xg*JitfT$ti 

SfHUC^SRV — (hy drogen based 
• gas) . #)A«*3H;tfX#±UT*-r/1->*gji«B& 
•3 3 8* Z>m&tf&Z>. Lfc*SoT, 

c ^jgfiE ufe^tc^fT-r-sxa-p^ r /1 c 
•[0 10 4] tc5T, #aKT«fiEStifc*y-fe;Ht: 

<»&oumm*i&ft-?z%&?\zi&i3LT%z\iii)m$Li, 

K *-WV>;y-K*8l3 3 8 C9»5g£ftrjfcL& 

ttntffcsftn. ^rA^^sim^s 3 8 • 

SPZT1. BSTB&$fctePLZTBI<Z> e fc-5frK8i« 

t/^^S?fi3 3 8 tKJ&LXtttU+fcH. * 
v/-fe;Hk^EL«^^/^^SI«K3 3 8' iS^Se 

ci,Tttvn+£^. $1, *y-tr;Ht;KEHi«^-r-5 
•3 3 8-{ci£«rsc:tS:Ra±-r#^ttn«^e,^u. 

a >mte\zi$KZftit*mv-*i37,tfi*-*rt : -/ii>mn 

13 3 8' \Z&m-Z>Z\£*m.lt-?%ts.ttt\\its.iitt 

•[0105] tfi&Ltz&ftzmfcsitzttsbiz. 

itZfo v i7*>y'li: + tAy^«aii^tJ* 7-fe 
^HtlEL&jgfiE-r^. ccix*. +r/'<->^«aKco^ 
t&ftE{i&^*8X8 x*as v — x #x at* i\ sift 

13 3 8' lZ&mT2>Z\t&ffi±-t2>Z\£'?&Z>. 

t^y^«»Ii^1§S5(£;t5 C <t: fcS&iff -5tMg& 
tf/£fctt*WV>:y-gjSmBI3 3 8'CD»f!Ri±«l^* 

ftxmmLtzmm*±&&ft-rz>z\iz\th%*>A J -viii> 

•7"-fe;KfcKE L ^^tJIi^feii+tMyi'C 
J«L^«{CitfT$n^Sa*«X8Ti^^Sn-5. u 

•[0106] *7-t)HtREL^i«TMt4i 
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&CD < £?lC*:At;MtBiEL£«j£LT*WV> : $' 

f ft«Ha>MJFTfftll ;* -ttfc* ELT 

fcofcrtT'-tMfc&ELWii^. ^Dy?^^,*;* 
■V A -> * ««« £ T«S £ tlfc * 7±. ;Ht & E L T =*- r 

c<D®wmftL&.Tf*:<r>mmz&m\z&.'fc.-z%z>. l& 

•[0 1 0 73 01 5 £#8Tf «k2.^»ft: 

i7 + >^I3 4 2Sf*«:Sffi3 0 OCD^SK^fiTT 
ai3 4 4JMf5. ^Oy^^BIS 4 2 £ Lt 

^•r^^i^«^ , p->^+>^3 4 2w«fig<£#ar. 

LTgft-TS. M£L<(i. ^D 7 ^*>i'I3 4 2li 
T i Oil, T a205BI. BaTi03i. S r T i O3 
ffil. B i 4T i 30i2^LSfcttP b T i 03B£TJ&fiET# 
5. 7"D7i/ + >^i342ilTMl,J:^ 1 !: 

^•S^fCSIwaftJCiJUT. *t/V>^ffiai3 4 4t 

R^»a«^V/t->^SI«K3 3 8' iUT^figUfe^ 
S^««{cJ;oT^-r-5Ci:*SM*U^„ #J;Ui, P 
ZT1, BST^£fctePLZTB&<DJ;3&i«gSm#ffil 
$fcfct3$S£«#BST*-Wt->:5'Sfm£l3 3 8 ' ZMtfLl, 

fiE-r^Ct^S* LH„ WIEyD-y^^>^3 4 2© 
mZft.-fUy>;*>>fmZ 4 2j&igfT-r-5«ftg > ^D«; 
i^^>^3 4 2 <hLT81RLfc&KI8l<D4&ttft£:£# 
Lt*bT, ^D7? + >^I3 4 2 
tt5 0A)iV>L 1 5 0 0 A(Djf $(c^fi£-r^di:^a* 
in. 

•[0 10 8] :/CJ>.y£'*>^ffiS3 4 2 ZBtiLtZ 

atcfcoT^fcs. te-tf&s. r/Uvi7^>if^3 4 2 
£ LT^fiE-e^SfsHKi: LTS?iJLfc&* (DWRWUZ 
£oT, ^"P^^ + >^3 4 2C9^fig^fjiffl7>t$^^: 

3 4 2ttm» (Chemical Vapor 
• depos i t ion) 8lS#m*83Si§ (Ph 

ysical Vapor Deposition)^ 
ft. */Vj/;$"J >// (Sputtering) M 
?lSf (Atomic Layer Deposit 
•ion) #8.*fcttU— »f-»36*tt (Laser a 
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b 1 a t i on) SrffiV>TJgJ5jcT#-5. L*»L. ^p-y 
^*>^I3 4 2*T i OzKT^fiK-rS^^ICtt^/^ 
•y * 'J >^ffi«rffl ^TJgfiJtf i C tfltj: 0M£ Li,*. 

-5 Z. £ it -5. 
•[0 10 9] 7/V^U>^S$ffll<>rT i 
•7o***>^lg3 4 2<tLTJE*t£-rS»£l::, 

10 ^-i/T, j:m&mt*A<D<koizmiz-v<s:z>. wz. 

fc£. ^D«^*>^I3 4 2&mf3LTZ>lzSb<Z>m&.£l, 
TD. C^/t.y^U>i/^fi|*ffl^-SP*(C«l kWftH 
L 6 k W©ra<0«^*9JlnT^-5*t. 6 k Wg&T<&£> 
tltrtsa^L-H. -E-LT, 3^>A*roi&«te2 S'C&H 
L7 0 0"CCDKT^T0^2>*i. 6 3 0"CgS*ia*L 

3 L +>n<DEE;'jtelm tor rft^l/5mtor r 
«OKfCi8fi5T#S*^ lmt o r r mmzmffiT Z> Z. £ 
*<S*L^. T^rf^xtigsStf 7. 

ft*8sc cm&l^L 1 4 s c c me>mizmW-?Z % 
20 at, 1 0 s c cmg«fc:$^|S5ffi5-r-5c:<!:*«S^L^. 
•[0 1 1 0] +r/V>^«g|K3 4 4iLT^fiE-r-5!» 
HStt*t/V>^R»l3 4 4*t«ff-r-5«tgS:#«L 

^atR-r-s. i$L<it +t/v>^«ai344ttT 

i O2IH. Ta20sa. A 1203^. B a T i O3K. S 
rTiOji, B i 4 T i 3 Oi2^*fe«PbT i O3KT 
^fiET^S. :CT, *f/1->?«ai3 4 4iUTf 

j&-r£«3®BI<z)«tt. *r/v>^&«Bi3 3 8' tlx 

^fi£$tlfc®)S^»a&u:^ , p.vi'^>* r K3 4 2 <bL 

rBi$,2titc®>mm<Dmizj:-3T$£t>2> z t^-c^r*. 

fX?+^y;->^ffia^3 4 4SrPj5EL^VJCi:*<MSL 
ife. yD7^*>yi3 4 2tliSft5i|»J!lT 

+t^y^§ii3 44*Mr5ct*<atLK «r 

gE&ffKf *>e.A l 20 3 KT+-V/^v'^«aK3 4 4Sr 

•3 4 4©fStt+t/1i'i'«ai3 4 4*t&fT-r*tK 
ffi, **rti/?&mm3 4 4 t LTS^Lfc^KKOife 

813 4 4«5 0AftUL5 0 0 0 A<Di9$ izmfct* 
»0 Ct^Mibtn L-^L. *Y/1">^«SIM3 4 4«5 
0 A&H L 1 5 0 0 kV>mi£\zmiS.TZ>Z.£ifi£.t)&$L 
Ltr>. *t/ty^«aK3 44*U 5 0 0A£t± 

K&£<!:. +t/V>^Sai3 4 4 ^Hra«S»K<»: LT 
L>t3&t-pT. ffi&m> I L DlgSrjligL 

•[0111] *t/v>^fisaR3 4 4&je05.-rz>fztb<D 

*>^13 4 2 0D)BfiKSPg*iKWL^6KfCSMWLfc 
0 Cc*^5. S*L<«. *t/1y^«aa3 4 4«ft 
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4*§Mf £MI (Chem ical Vapor depo 
s i t i o n) Jzm, VimtQMW (Phy s i c a 1 
Vapor Deposition) ^fe, XA-y^ »J 
^(Sputtering) (A t 

omic Layer Deposition) 

•CO 1 1 2] LfrL, M^Sj»§if^*ffl^T+^/1v 
*SSIBI3 4 4 0 Mi: L^. ifc-tffc 

^l$lC##lc££Lfc*rA->:?«SB£3 4 4£«*fi£T 
£-5. Lfcd<oT. mz&m Lit >\is$ 

4 4C0»liS:^{b$-e--5^i:*iT#^. 
*tn->^«ai3 4 4 £JBJ5£T ll^IifiT 

W$$\Z, +tA->i-Rai3 4 4*^«fStl-5 
§113 4 4Sr^fiKT#-5. 

•[oii3] wia^ : ?s^*^*ffl^T+^/v> ; j'« 

»^3 4 4tbTAl 20 3 K^^fiK-r-5B${C{i. 

CAV-X^t UTTMA (T r i Me thy 1 A 
•1 urn i n um) , DM AH (DiMethylAlu 
minum Hydride) . DMEAA (DiMe 
•thy I E thy I Am ine Al ane) , TIBA 
•(TrilsoButy Aluminum) Jfeli: 

£Efc£L&& > ^*£tt#XT¥*#g«<7)±gB£A--v' 
•(purge) L-TV)mmzi&mZt\tzT)V^-V2±V 
-X#X£|$3--r*. ^FfStttfXte. Ar*7, N 2 # 
X. N20#Xiifctt;rne><Diffl^-tt;tfX£m>-5££: 

X, 0 3 #7.l£tz\tZ\tlZ><Dm&i£J]X&m^ZZ\£.tf 
*S?5&-t5. WiH*«i4#X£LT&)i§Ti!r-5;tfX<Z>S{3: 

mz. Mz.itii o 0A<z>m2izmf$.-r2>m\z\tmm-rz 
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•[0 114] *t^y?{i!a83 4 4tLTA 1 2O3K 

5 "CSS. A 1 203m<DMmU 

Sti^i-AiSS^Slp^ 1 5 CC&HL- 5 0 O'CcDfa 

*e*o#£75<. 3 0 0ti«*«a$iu. y;i/5=^A 

V-X*X©A^v->y^rattO. lf*>ftHL-2fJ>T : ft- 
9#£#, 1 g'SStfcS ilt^lJLH. fLT. % 

«6«^Ffl514*fX«)/1-v 5 ^Fra«0. ltJ>4HLl 0»T 

mV—7>tiX<D/Vl'~»ifmiBltt0. 1&U^L2 08> 
T*rD»**t. 0. 2^iST<65r<t*{I$LK |^ 

miz. mmmz^m^ntzmmv-xi37,^mK)W<ti 

•[0115] *y-fc;HtMEL»«fig*S6lC|6] 
±.ZMZ>tztb\z7uy>;*>>/m:3 4 2 £15/£L.rt:&K 
20 tf/££te*WS->*ffi»^3 4 4£^|£L;tt6K&$Zl 

•[0116] ^rfrWJC. yD.yi7^>^3 4 2&WSt 
L1tmz-?Uy>7*r>>fm:3 4 2 <D*S8k!ftfli£&ft;;*-& 
£fcJ&{CgNfc#Bac0&$a3l8£aiR&«J (Opt i o 
nal) lC&rrT€£. ISKH 6 0 0*C«TTftt 
^Sia^rMfT-r-S,, ft-tf&'E., ^D 7 ^*>yi3 4 
2£iSiB» «"JAtf 6 0 0 < CW±Tf"*aiS-r-5<i:^t-^«) 
tfi^^»ttty7^3 2 4{C*t»-r-5i&n*«*-5fe*{) 
^*^>. iOISKIl 4 0 0tft^L,6 0 0tC9EI 

•[0 117] ^t/fS^fiUMtS 4 4Sr«fiEL-/t«iC^ 

v/v>^«aw3 4 4©*eis^sr^fb-r-&fe«>icig3fi 

SHSCOTj&ffigiaSrgiRfc) (opt i o n a 1 ) 

rr T -5 „ SSL<tt6 0 0*C£ATT«iJa31I 

mzmnTz. j:cia*L<«. 4oot;&i>i6oo 

•[0 118] «^iC«toT*^/t->^«a[^3 4 

4&&ijZhtz&&[Z& 0 0 , C«±<7>BSiili*$&gie££ 

40 $tlT^^fe*ir. K**^a{C3MH±7'7^3 2 4JC 

MT+t^y^«aH3 4 4*ML&f §C|i, * 
r/t->*rfiUMR3 4 4£i*j£Lfcl£iCif5iBS?*$!lgIgS: 

^TJ§5j«$n7i*Wt 3 4 4<D 

&mwn\z£?zts.tzsb\zmu-c&Mw&mit> 

&<Tt)*t^y^«ai3 4 4 £:LT<D«fig£2£rrT 

i?r-5#. ffiw^iiT^fiesnfc^r a->^«sibI3 4 4 

<0«-&tCfi6 0 0 , C«±CDi«ia&$asigS:ffibTi|g» 
50 «Ht*5lft:Sl**#»ata*fc«>T**. ZfUy 
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•co 1 1 93 flafa©i5ir+r^->^c$*y-fe;wb^ 

t^Kjifts. z\ti\zfti,TtevxT-z¥kftmz®.wr 
5. 

•[0 12 0] 01 6&#It^.<!:. *y-fe;Ht^ELSr 

&tiLl,t£&l LDISSriiff-r^. ffc^, 

« 3 0 0 O^ffilcSfl 3 gfS*fi^K 3 4 6 £JBM&-r-5. Sfl 

•3 jimi&*K 3 4 6 «-> u n >m<tm. -> u n >Kfbg 

ftM. BSGI, PSGI, BPSG, TEOSIg, ■* 
>y>-TEOSI, PE-TEOS1. USGBtfcfcte 

•[0 12 1] WAtf. |g3Ji|ia*&&Bi3 4 e^fb^mffi 

&&\mv)£\sTm±-znT*rrti'f>mw&3 38'^ 
Hi/* c «#a^T«BE^nfc* -7±.)HtmE lt«v> 

•rs«!ftBS*^e>. #i;+t^-/^ii3 4 4*«*s 

•[0 1 2 2] «HT. ^^^XSSriiff-r^. fftt) 

*-rm3sp^«6iaiK3 4 6, +t/v>^«ai3 4 

4S^n 7 ^ + >^I3 4 2$Ifi65/<t*feT/^- 

^>yti. +r/i->^±gB«S3 4 o- (D-m^sta 

8K3 4 6\t7)\,*n&&mzLrz (Fluorine 
-based) S^x^^>^Sfett^x-y^>^ 

«B£3 4 4&acy n . y ^^>y^ 3 4 2 «7^=f ><fc C 
F 4fia 75 Jfctt'f :* > X y J- > ^ffi ^ ft TV? ^ 
-->^T#-5. 3>*£ h*-JV3 4 8 ZmmistZ 

±mnmx?)V3>?? y-3 5 ozm&LTz. 3> 

h*-^3 4 8 &mf&Ltz'&. lHlfg»i$agI8 (R 
ecovery annealing) £&fr"r-5«£- 
t>&-5. HJS&fflSXHtt, 0!IA«4 5 0tftHL5 0 
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•[0 1 2 3] 01 7£#Bg-T£<t. ±8&««**;i,3> 
h 3 5 0 ZmtiLLltm:, rty ^l—i/a >IS«rit 
ff LTMv-M-ya >i3 5 2^t5. Ayy^ 
- -> a >BI 3 5 2 «-> U 3 >&{bEL -> 'J 3 >g<b». 

4. brfr>U ^7-M->3>R3 5 2te>''j3>g{b 

V». WtEAWi^-v-s >BS3 5 2COiP$tt#ii2 0 0 
0 0 0 0 A<DR30)JP;i|CJgfiET5. 

^->3>i3 5 2 ttit^nnmmism. tomtomm* 

3>I3 5 2ttPECVD*ffiSffll>TMt5ut*« 

•[0 124] /t^v^--> 3 >^3 5 2S-PECVD* 
tt*ffl^x->'ja>^bl»<hbT^-r^>«^{c«. R 
20 FA9-I13 0 0^^L6 0 OWTf Of 400 

wis^aiu^, K&^rwN'rtoffi^ai&nL i 

6 t o r r CDPbIT* 9 5 t o r rigT«5u 

t^M^Ll^. HfS^-v>A*f*3WfiS« 1 5 0t6l.>U 
5 0 CCCD^T^TD^-STiS, 3 0 0tiat*5CiA« 
S^UVi. S^XiLTfflt»e>tl-5->7>^^ (S i 
H4) CQflM&Ziitfifi 5 0&UL5 0 0 s c cm©KT# 

SfEflXtLTffll/^nST^ZT (NH3) #X© 
m&ffi.m\3.2 0&I^L2 0 0 s c cm©HTf 0i5 

0 rt*. 4 0 s c cmggt*5ii*«l$U^. 

•[0 12 5] /'W->^-->3 >I3 5 2SPECVD* 
feSrffl ^T-> 'J 3 ^KfbgfbBii: UT»«ftf-*»£lCtt 

©iSSti/t 3 >g| 3 5 24PECVDMS 

ffl^T-> 'J 3 >2{bllgT}§5jrr£«££f!»fiSlC|g-T 

(S i H 4 ) 1 0ftl>L2 0 0 sc cm© 

50sccraiST(&5:<!:A<IiU 
k>. SJS^X<i:LTffl^e.n^T>^X7 (NHj) ^ 
' KWiMllJ2 0 0 s c cmffl^TtCi 

■5*^ 1 5 0 s c cmgatT*^Ci«tISL-K gj£ 

t5 0 0 sccm©HTtOS5^, 1 5 0 s c c ml 

•[0 12 6] — /Vy/^-j/g >13 5 2£JgJ5£-r 

81^3 4 43jt^c3gy_x^x«)+-v/^->^CSS*SWr 
^•5«tplCi4-5. •?■«&£:. /Vy->^s--> 3 >X8*«ii 

1 ffsn^iagTt)*^/i->^c©^b7i^±^n-5. i 
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X CO* x rt v * C gg £Jg« T# -5 C £ « *> S 3 A,T& 

-co i 27] nti2±a5®«**;io>** h3 5 

0 <&^fi£-r-5^:a6lcn>^^ V*-)V3 4 8 £J£fi£-r-5 
-t;HtK E l co-sea*®*;* <fc H 5 d t iTtt 

* E L 3 ftfc* ^ /1 -> * ±8B«ffi 

•3 4 o es^ts^-r-sig^*^?.. /■w->^- 

•>a >K3 5 2 S«:lCt)*3Ry-^^fX*«*JXSnT^ 

A 3 *lfcaMB#S V -X #X*t* f M v- * C ^ffllctt 
ffiLT+r/I^^ISIiMS 3 8* -5i§£t><& 

SicJ;-5+^yi->^^mK3 3 s-ro^fc^io^ir 

KitT -5 K/1 y 3 >I| S-itfrf -5 if Id* 

^gSKJtH3 5 4£glR6<JK«Jfi)cT#.5>„ HJfg*5!ig 
SKlhK 3 5 4 ««tt/t y •>':->3>I3 5 2Ml 

•CO 1 2 8] ifttETklftgjgE&ifcgl 3 5 411 Jj7-tMt 

mEL*mi&-rz**rtzs?&m&3 4 4<t*sw{cr^ 

4TJgjrr54&K^d<«*-5^f!r4&gltfK fb^W. &J1 
^W^14(J*V^->^«»^3 4 4 £: LTJ&fiTr-S^K 
^<h*HWlCf^-T*S. Wte*SlSS^±K 3 5 4 
A 1 2O3. T i TazOslg. BaTiOjI, S 

r T i 03BI. Bi 4 Ti 30i 2 ffil, P b T i 03^Sfc« 

cia&wi&tl-eMTf^. L*>U *sfsajg|»it 
1 3 5 4 IJA 1 2 03iTWf 5 ^ t*sSS t ^„ 1912 

mum. mmmmmum. xn7^y>^m n^Ji 

L^U fffii2*i!tit3l»lhffii 3 5 4 te, JSTSSI»^j* 

oT*^§S^ih^3 5 4*^-r-5«^(3#e>n-5S 
SftiSTS^S^ffitCtoT^A'/^^^^aKS 4 4£ 

G**»attli:K3 5 4£M^Jf^#J£(CckoT«5fifc 
'T-Slg^lcaS LUII^fttt, +r/V>^«SIK3 4 

•[0 1 2 9] 8tfte*S!iitj§£rifcBI 3 5 4 tt. 5 

1^2 0 0 0 OAco^COJSSlCJ&fifcT^***, 2 0 0A& 

fe>L3 0 0 AWKC0^$(CJgB)t1--5>c:tdSS* Lt^i. 

•co i 3 o] 7H2ts.fr-z>rztf7km&mm±m3 5 

4 *^B)c-r^fFfXKfblST^ofc^«K*S«M{C^fiic 
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ECVD5?ttSffl^TMTt5. fflgBtSflrR 
£#£CVD#fcKJ:SiefcKTJE5fi)c-fS«^. HtKII 
flBt^-TEOSI. PSGISfeliBPSGK 
'CJ&fifcTfrS. WtBSWKSrPECVD^telCtiKft 
KtbT^T«)«^IC«. 85rg2H«BlttPE-TEO 
5l$feliPE-S i H 4 BITJ&J5KT#£. 
•CO 13 1] PE-CVD*ffi^fflt4A<y7>*X 
£fcteTEOS;tf;*£S£#*Tga^TlI«8&£JgfiE 
10 ^ZZttmS. L^. lf«B?*PE-CVD;&j££ffll,> 
TPE-TEOSItLTMn«^lC, RFM7- 
tel 0 0W&^L5 0 OWCO|SlT*rO#-5a*. 2 0 0W 
^*-5^<!:**a$U^. KJS-^rWN-COEE^tel&^L 
•IStorrroig-CtOW, 5torrt»5Ct 
**gi;LH. Kffc^-V>A*COia&til 5 0ftt»L4 5 0 
^COP^TW 9 3 0CCT*5Ci*«I$bK 

•CO 1 3 2] i8StX@l 7£#Bf?LTift9!Lfc«i:5 

c, +rA->^c**^-t:;HT;KELT^fc*«ic I l 

Dig, /ty ->^--> 3 >X8^i**itff'r^i:. 
20 y-z^f^{cj:S^-vAv^^«K3 3 S'oseftSBS 
itT#£„ rattle. Asfj^C— > a >IS«-itff-r-5S& 
»C**SSI»lhK3 5 4SrjiSnT$e.{C^fi)c-r-5«^JC 

>jm?v>mmmm~?**rt->9mnm3 3 8 • *^t$ 

•CO 1 3 3] #IIWl;:J:S¥«#;<^Us!S^»ig#«cCO 
m2HJSCT[J. (S9CD3 2 4#BB) *H 

ft^iaSISTWmtty^^ (i9(D3 24#i) 

• [ 0 1 3 4 ] |g 2 S!i60yTtei»Stf::/57 ^ (0 9 CO 3 2 

SSSSt^^SK m 9 CO 3 2 6 SrHttBSI 1 *J6«aj 

WteiaSBt^^RM (0 9 CO 3 2 6 1 3 0 A«± 

«oj?3 ferric br-> >j -y-r hMbi»«iaxa«^ict)i«iitt 

tt^J' (S 9 CO 3 2 4#8g) ^$r->'Jt)--f Kft-T* 

mmmumtm 1 ^js^coig^t^iiwic^-coxe^ 

•CO 1 3 5] *8WC«fcS¥»#;*^'JS!t^«jg;£fc<0 
^3^JgfisjTttm 1 *I60tJCO«^t«SiJ{Ci«jM^^«co 

^ (SI 0 CO 3 3 2#!8D (CJgfi£-r-5C:i:T^<. Ifffi 
K (0 1 1 CO 3 3 4 #M) rtfC^fiKT-S. 
•[0 1 3 6] 01 8£#{!a-f*£:. ^ lHli6««lC0«^<i: 
50 ^SW(Cl^-COX8g|Sg«:jifTbT^lS^2Jl(B)« 
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»I3 1 8&tf3 2 0rtlC*mtt^7^3 2 4&&&L-? 

'j3>lTMt5It*ii*U). -£-©&. »mtt^ 
7^3 2 4&tf|g2HPBlif&&Bi3 2 0_hK*«Bl3 5 
€ . !Biifi^^KK3 5 8S^S?i{tl3 6 0 £MS#: 
MlCJgfiK-r^. 9tl2#m^3 5 6«0 1 otr^^n^T 
«8^7^3 3 0 t*SWlC^-O^K^T^T€f-5. 
BAtf. 8*123*^813 5 6f±, F-tf^^tlJttf U-> 10 
'Ja>^T^-r-5*i, 3 0 0 0 Afct^L 1 0 0 0 0 A 

K3 5 8«0 9IC*$nfciBil»^^«K3 2 6 <h*K« 

13 5 8«3A;UhBtTJgfirt-£>7^ 5 0A&^U2 0 

SffcR3 6 O«0 9(C^$tlfe^®¥SfbK3 2 8 <t* 

mtmz 6 o«^^>g{dT^j5!c-r-s*i. 5 0 ak^ 
l 1 5 0 k<r>ffl<F>m-z\zm&tz>z\£tim3LV^. 20 

•[0 13 7] -S. K-tr>^Stafc^u->un>KT 
S«BI3 5 6$-^-r^>«k^lC^:-5t3l«K3 5 6±SB 

S13 5 8 &&&TZ>1liHzmnm3 5 6±{ZMf8.2tltz 

#?£©fg i mmw&wiw Lxmmizmw b*:©-c^-©ift 

•[0138] 019 £#8B-r3 <h. ««jM 3 5 6. iSjfifc 
&&JWR3 5 8RtfSI¥aftI3 6 0 &m'AWHzBfc 30 

6±fflSrv'J-y-f KK3 6 2fC^t$**. ttGKRt£ 

*-f Hfl:«Maaxa*«jiffaft*iia-Mi«ii3 5 6© 

83->'JiM KfcMflBXSttB 1 0»;:*3*l&±»:/5 

^33 2SrjgjES-r*iaai?aifTbfc-> | j-y--f Kffcs&jaa 
•catswwjcH-KaMrati*. 

•[0 13 9] fl5l2Wmtt^^^3 5 6©->'J-tM KftfR 
jfill8EUii:ii$S<E;XHjjKMR3 5 8&tf£Kft 40 
^ffi¥fiftBl3 6 0***"*-*. 3 
5 8Xtf*K&«E¥i§{fclgi3 6 0 4^t5Mtt* 

rwc ******* n » : Fiijfi3EFftt:»-r*sB i mm 
wom<irtmntMzm--z&z>. 

•[0140] 8115© «fc 3 C^SlSKHja^KM 3 5 8 R 

zf*Rfcmm¥tB<tm3 6 o£&om*tz&.mz\*. -> 

UlM KK3 6 2±{C*£«|»±R (B^ttf) £J&fifcT 
5. tC5T. StftRfihR 
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•[0141] HETfcMMttt:/ 7 y 3 2 4 R&m 

€i3 5 6SrS"J(@CDXa«:jifTLT^J5Elxfc. L*U 

xaaisg©»cS:«6rfc«e){c#«tt^7y3 2 4 sue* 

fi3 5 6*-OOIiTMn«^fc$5. 

•3 2 2S^2ITO»I3 2 0 ±iZMtiLLlt&. fg2 

juhmmuhs 2 o©±«*BBtcH-t:>^sn/t*'j-> 

14^7^3 2 4 RUmmm 3 5 6 **-XST»«T 
&2><i:3iZf3i2>. 

•[0 14 2] *X9J££«¥*«M'EyX?S&£ggCD 
SKft«lSUfcjSfcl***-« tS 3 3li60si©«^<!:*fS 

ncn-ftxa&MwsfTStis. «wrn«, 

1= «t * * * u at^s &©sff 4 sum -? $ 

n*^'J*-f Kl («*.«. 3A;H->y-tf-f KBt) « 

•[0143] *HE{C«fc*###;**'Jj|t7-8gj6 
*ifeOlB4S«S«Ttt->Ul»--f KftlMillTlHtS 

^ftMillt-/ 'J 3 > V-7. £ LTffll^ €.tl-53|« 
Bg (HI 8 0 3 5 6#flR) it+^um^izm^t^ c t 

* S 1SI/K Lft^T. ««R (il 8(^)3 5 6# 

«o «3 0 0 0 Aav^L/ 1 0 0 0 0 A<7>momz\zte&L 

mt««*l/^. MB 2" •JIM' KfctMftSX 

a*®LT^fi£$n-5->'J+}--f HI (HI 9053 6 2# 
Rg) *«3 0 0 OAft^Ul 0 0 0 0 A<DfSI<Dmt< \zmf$. 

•[0 14 4] *36Mt«fc-5*i»*^^iJ3(IT«j6^teO 

m5mmm\z, Tmmmm^^-r^mzmm^^if 

8R»K:J:-3TiiffSti*. WES^Utf-f KKttB 1 0 

\z^ntc±m^^if3 3 2 tmnmzm—<o<&nm-v 

Bf$L-fZ>Z£WmtLV<. 5 0Aft^H 0 0 0AO|S 

•i i \ZTK-znitfmwk3 3 4iz^^txrtta:wi^±mtn 

•[0 14 5] B2 0&&m?Z>iz> *%WfC«t^#*«: 
5t^'J*TSlji*ffi©®6SIJ6Wi. TSB^y3 3 0 
^±35^7^3 3 2 tTi«Sn5*fitty7^3 2 4 
(DmSZm^-Citm l ^i6«RJ©«^<!:*KW(cra-^:X 

a»»««jitffan*. 
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•[0 14 6] fitl^T, Ittt^7i^3 2 4<D±Mfyif 

•3 3 2±.\znmmn5>->3 6 At^-rn^^Tmnm. 

7^3 3 2RtXm2Hraite»l^3 2 OllCSIKSVT 

1 1 IC^S tlfc^tSK 3 3 4 &tfTgB#«R 3 3 

8 * 2£ff L T Sir IE # ffiRX tXTSU»«l^ £ /t * - = > if 
(,T#IIAi'->3 6 4t + ^/t>-^TSgmffi3 6 6 

•[0 14 7] «Jie»«t5tmffiM/^->3 6 4&tf* 
WV>:*TfiB«£3 6 6£J§M£bfc«|gK»;t¥i»#g« 
•3 0 0 <D±WiZ-M1?tftf£j5&> MaPECVD^M 

ffl t^Tig 3 n nie«R 3 6 8 *^jsr-5o ms 3 unsta* 

•3 1 8&&f$.-?2z!&mm<?>miim9imzm— 

13 6 8puz**rt>'?Tmnm3 6 6®±^s$e 
ffi^#^i8P3 7 oS'jgfiSi-r*. f^n^e. mtaia 
p 3 7 o<DWMizm&ff3ti.yjm&m^T&m&i±x'<- 20 
* 3 7 2 ttraMMkikxt— y- 3 7 2 (2H 
•1 sizi£2tiit*<rrt->9ftmm3 4 2 ttmmzm- 

©»Mrc»l*T**. «Atf, ffi«M7^-*3 7 
2tt, ALD-A 1 iOsglT*J«"rsC4:3&»a*b^. 

■9-3 7 2<OK»**^ft:LT-€-©*f)gSr|6l±$1i-«fcje> 

ic4 0 o-c&:^L6 o o r wr a i©iaasz/i?^#ffl^T 
H?*fflaiataiRttica8ffr**. saiewp 3 7 o^ 

/V>*MttK3 7 4«»j&?«. ttflB**/V>jrM«R 30 
3 7 4IJ012 O**/*^ jrMttl 3 3 8' <fc*»«(C 
W— ©fcKKT»JdcT#S. +tn->^Kl!3 7 4S 
»J5RLfc««Ktt*-r/V>*Si«fflt3 7 4tf>gf«!Nftt£ 

^<b-r-5fc«&{c6 0 o4ni/8 0 ox:<Dfflv>i&m&zfm 
mmm§$.T-?&Mmi:m&m$imzm?r-c22>. mm* 

r/v>^S183 7 4©±aBtctt*wv>*_tSB««3 
•7 6*«BEtS. MC*-WfS'^±flHMf 3 7 6tiLk8 

JPS. SlJflcR^fig^ttH 1 1 iZni2tif!L±&m 

nm3 4 oom&tmnmizfsi—c&z. *<d-&> 

/^->^»«l»3 7 4©±ffi«ffi(fi;&ie>*-V/V>*±IS« 
ffi3 7 6#»jBfcSnT^fc^a5#XLM 1 */'?>'i'±8M| 
S3 7 6 0«ffiSriBft65{CStr*7 r -fe;HkKE L' 
fiSTS. t»l2*y-b^{tREL , «01 5(C^$nfc* 

*>?mz 7 8&tx+^n->^«aR3 8 o^ts^o so 
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JC^-r-5Ct^S*L^. ^□•yi'*>i'l3 7 8i 
*-\r/1->*«SR3 8 0 <hT^ricT#«)!»»SIO«. 

1342 t^tA-/^«ai3 4 4 <b<D«^«i:HKWlC 
H— C&£ = ^fB*-^A->^^D-y^ + >yR3 4 2$ 
J&jrf5ffi&Us/*fctt*-r/V>*«»SI3 8 0$M 
LAc«(ci69i?#H^T©fttjagig^fTT^*. MSB 
^III «fc * ^& U 5fl^ SSifi^ffiCO 

SI 1 HSSfl»JtSIKWlcra-^:ia^ftT-C3gff T#*„ 
•[0 14 8] *yt;Ht!EL' SMLfcS, ILD 
3ia£i£fTLT¥i»f*:Sfi3 0 0 0>±iBlCSg4 
13 8 2£JgfiK-f-5. MS4»ra^«R3 8 2 
*$&RBlw«ttSiSl SHiie»§l3 1 8©«-&iHKW{c 

-€•<£>&, ^^;pxa*jtfTLxsi4araite 

»i3 8 2 £SiiLT*-v/V>*±gf«ffi3 7 6<&rJ> 

h-r^±gB«ffi^^^n>^^ h 3 8 4^)gfi£t 
5. BaHibfclrJj&t, C(DjaaTT88«ffi^^^3>^ 
* hS^JSTT *;!<!: t>T£ -5. *-<D&. #9^130 
0O4il:/bM->3 >13 8 6&MlfcTZ>. WIS 
/Vr>^-y 3 >!3 8 6 KT^ffit^SISlSi©!, 
JP£. «Usfi&tf»R^rSBH 1 7IC^Snfe/t-y->^- 

•>3>i3 5 2<Dm&tm i R6Mzm—c<hz>. 
•toi4 9] *&miz£2>*mfr* ; E>jmi L $i&jjm<D 

— 9 3 7 2RZfii3Zf±lMtmEL' Srffl^TBJgWKS 

^igtc&*axa£itfT-r£fc*K. 1 l dis. 

•>-<--> 3 >xai?-CSf^Stl-57K5!lV-X^X{3j;0 
+ VA->^gff^3 7 4*«£{t;$*l-5Ci:£8&lkT# 

•[0 15 0] *£HlcJ:«¥iMM;EU*?Kifi 
#ftC#T£Sg6 *ffifc|<D«£l;:fci!ij|2m 1 H^tl^ 

v^-^>3 >xa«:jifT-r*wic**saBft 

ikR 3 8 8 3 0 0 <D£mizMnm\ZMtfL-C 

Sfe. H^ttlx«:H*<. *3ft«jSI»JtB& 3 8 8 * 
^fi£-r*mr(c:^»«:S«3 0 0 W^ffifC*i«R*SS?6«j 
KJ£J5£-f-5if^t><&£. ffi?B*5(?giiB5ji:BI 3 8 8 RZt 

© £ o \z* y ->^- > 3 >ia s-agfT-r ^ Mtc^afMs 

l^/*>ttt7KlgSSKl]:l»3 8 S&WtfLTZ&^iZtiZ 

t. /t^->^--> 3 >xa-c^$nfc*i!iy-^^^ 

W±Mnm** 1> h 3 8 4*^B£3n^:S5»* 
iLT+t/V>^t!3 7 4»Ctt«-r-5^i*«tO^ 

•[0 15 1] *5gWlCi:5#a|fr^^»J3!l^fijfi^(D 
SI 7 » 1 S^S 2 Bf!S]&&!Si 3 18Sl^3 2 

Ort(C^J5£$nfcrJ>^57 h^-;U3 2 2rt»C^f£$tl 
5«itty7^3 2 4^ff*i«iSt^^«(D->U-y-f KK 
*CB&L?Z. f©£(«l:ll WIHfl6|lli6^|«)«&«i:* 

K^fc^-jcxaa^itfT^n^). $ik^2miiii 
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mmm3 1 8W3 2 0f*s\z&fSL2ntz3>?? 

)V3 2 2rtlrB5M,^««->'J-y-f KKSr^fi£-r-5^ffi 

tttaiesg2*ffi0jTRicift^L;t<D-e. crtfitisi- 

■5. 

•[0 15 2] *^^tr«tS#3l«:^qE'J3il^Sii^ffia) 

m summit. miRum2mmmmm3 1 sstX3 2 
wa« h— a >tfztirc-# u -> un^eft^ 

•3 6 4IJ»fI;^->\->iJit'f K^/t^->\J£« 10 
•[0153] m®.<D£o\Z%-mmrt9-> 3 6 4^3f 

4 m 2 sffi«&gtBi 320 ±i:iti. -> u -»m hk 
mm&m3 2zmm<nm&£mn(if}\zm--T?&Zo 
&-ert&n&)izm--v&z>. 

•[0 15 4] UlJS^Siii^ffi© 

sn 9 mmmit. m 1 stfas 2 mm&mm 318W32 
OF*g(cjgjsg$nfca>^^ h*-;u3 2 2f*nzm-m. 

•3 2 4&j&i$.-tzmi%3i-T!\tmz&7 2zmm<Dm£i:m 
m&}izm—e>j:m8cm&mifTz>. *v>'&., m4?mm 
■^m^tz^m^mn^zfvifz 2 4 Rz/m 2 mrsmBm 
•3 2 o±fch--tf>^stxfe^'j->'jn>^i:vu-y--r 30 

s''Ja>§|£*"W , ?->*TffiMt«3 6 6&Ot#®^t^ 
->3 6 4T?&«/^-r>m. ^-v/tS^TSMi 

«3 6 6 &wezi,rz&>mz\*. mmm6mmm<Dm^£ 

m&ttizm-oxmmmmfrznz. 

•[o i 5 5] *rwiz£z> x^vm^simx mom i o 

mffitmz. miRV&2mmmmm3 issif3 2ort 

7^3 2 4S:^fi£-r-5)a(lgST(a^ie^7||ig«sj<©«^- 

t^jfwici^-wisaiigAtjiff^n^. *cd'&. mm 
&75?3 2 4 Rum 2 mmmmm 3 2 0 ±k -> >j tr-f 

•bX-;/3 1 >yxg£26rrLXfflg2vU+M' Kffii&tfffifS 
BfrlfcBS*/^-^ >yf-5 Z £ IZ £ K> > 3 

6 4 ^S^/l* — >3 6 4£fl£ji£L*:£U£ 

wro«^t^KWici^-oxeeisg*Jitff$n^. 

•[o i 5 6] UT-z\t&mmfr<ofi-3?zt>zf±.MtfmE so 
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L-V^rrtisfCZGltSt. ILDIg, Avy^-y 
s >Xg7?^i;S*SgV-X^XlC«J;-3T+r n~s&c 

K>t-1 Si«D+-tA->^lC-5#;Ph^:HL5!^ 

^hwrawmffi^aiiDb^^e^ffiass (Pour 

•i z a t i o n) A v^(DjSn«J5 (leak 

age current) £«]5£ Lt-f-CD^SSB 2 1 
RZfm2 2 iCS-Sr^Lfe. 

•to l 5 7] a* i SiKf£ifiett#cDj;-5x&.5. $ 
•T. ¥*#*«±tC*W1->*I8£iifTLX&Iif«<*: 
*-WV>:?£I5j$Lfc. ^r/V>^<£>B«tel . 44X 
10-6cm2^SO. ^-f/S^^SKteP ZTItLT 
SStt2 0 0 0AT*4. •fLT. $^C0±ffl* 

rlil rO2lt©2llT»0. -tcDJPStt 
&* 1 2 0 0Ai3 0 0AiT?*0, j^T»* 
SttP tlgt I r 02&<t:£>2fiKxa>0, S*150 
0At5 0 0 

•[0 15 8] -tLT. * 2 mm-eM&L 

SI^TT i 02£££ 1 0 0 0 AcDJlSKJgfiKLfc. 

Kj!i#h§[xc;4 5 orx3 o^raittsasbfc. 
*^/v>^«ai^iji^g^ip^*ffl^TA i 203K 

* 1 2 0 AtDJPSfcj&fiEUit. 

•[0 1 5 9] m^T. 7kmV-7>137>*Ws5&-?% I LD 
XS*jtfirL.T*r/1->^d^fiE$nfc¥3I^Sfi05^ 

w\zmT$imim$:Mf&vti. m^x. ±geaffiiTS5« 
K*figsi;4 5 o*ct3 o^rascM-i Si 

•[0160] 021 £#BBT£ <h. T i O2K/A 1 2O 

zmTm&2titzti7-t)i>{tt&&Mmi>Tfrc> i ldx 

fiSrjtrrLfcd*. SS#ffi««ia<2 5 n C/cm2ggX 
7t3fcC0«I £ It £ hj £ S * Hm L T lr> S ^ t 

•[0161] 02 2*#mi, +^/t->^<D«n« 

Sg*«*«)l#;Ph«:l,»L4^;i/h(DraT*5l 0-lOT>'< 

€-B5it U X t> S C £ &fjk b X t» -5 „ 

•[0 1 6 2] HW-2 S 2 <!:aM-3 S3t*iifinX® 

LTiffiSnfcT i O2KSZ/A 1 203KS-KW-1 Sit 
l^-^ftSrffl^XK)t2 S2ft^St)t3 Si*>t>Zf±.)V 
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Xm&LT. KM* 3 S3©*y-t^YkK«A 1 

•[oi6 3] &wm\z. km- 2 S2ta>t3 S3t^®jg 

±ICSCH"1 S|£ra-&&#T*^A-->*ftffi*fi!cLfc. 
^3lTA>e.. ¥-^Sfco£#:/-fc;MbKft^f£L 
fco KM"2 S2fi.tfKM" 3 S3©m— mfrbtt^tctlZf-t 

•[0 1 6 4] SSH-2 S2tt*y-t;PfbKiLTT 1 02^ 
S:X/Vvi'iJ>^S5rffll»Tl 0 0 0 A<DJP£ lCj£fi£ 

K&lfl^im&tf 6 5 0tT3 0»KMl*l/fc. K 

fiKft±#5-B-*t. 

•[0165] KM 3 s 3«* 7"-fe;MfclBI£: LTA 1 2O3 

mtm^-mmm^m^m^x 1 2 0 AwiP^tcs^b 

fc. COB*. T^S^AV-XtfX&tf&iSiV-Xtf 
XttA 1 (CH4) 3#XB:tfH20;ffXft&*ffl^;t. 
■?-bT, Xr-tMtmte&MmLUfrilt. 
■10 1 6 6] -if-^LT^e, KM"1 Sntl^«(CI LD 
II- ^^^XSSr^ff LTKH-2 S 2 tKM-3 S3i:<D 
TaBSffi&ULhSBmffilc**^:^*^ hftjgfifcbfc. 
•[0 16 7] KM"2 S 2 £tfKM-3 S3&*C:*f 

ttKfri si£i^[c«jEft£te£-fr&a*e>#ffia?ft 

«!l5tbT^-<Z)|gmft0 2 3lC^b*:. 02 3{CttKMl 

•[0 1 6 8] --fi. KM"1 Su HM"2 S 2 &tfKM-3 S 
3^6 1 2Hffl?yW ftgftbT. AlUmi^* 
■h&ffift&*«l;£bT^<Z)*£;3lft@2 4(3;^*:. KM 
•lSic KM-2 s 2 &:y:KM-3 SsWA'j-fa:^^ h« 
Stt4**Si, S2&Z/S3 , P^Ufc„ 
•[0 16 9] 0 2 3&&mTZt. KM" 2 S 2 O^II 

KM" 2 S2CD^^/^->^»|«Ko^R«ttttttM-l Si«t 
i^SSfiSt A/iif 0 iZifz^tztiblZ^r*? /\i/&$ii£J£k<D^&i. 

•[0 17 0] -SSM-2 SX0j37^MtWk (T i O2K) 
ttl LDIgT*sS(DS£»$ilg»ffi-e€r-5^. KM-is 
i©«i:5lc*y-fe;Hb^Sr2SK (T i O2/A 1 2O 

•[0171] -KM-1 SWJUyZ^-yy^ (T i O2 

t. ^ayi7^>^mizM-r^m^^mh-2 s 2 © 

* y-fe;Ht;®t<J: 0 fiflEt> Z. <h \Z*>frfrt> e -tkm- 1 s 1 
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•[0 17 2] -KM" 2 S2<D<fc5»C#-KT*^-feJKk 

KftJgfi£bT. 6 0 0t:^±ro8MZiSftabT#7-t;u 
f tmo l&Stfft ft (6] ± t£ it £ <i: H -d T t> IC «k * * * 

•[oi7 3] -km-3 sse^wc^osMiR (a i 2 

a ? * * > % l ^ / v> * ftswi ft ^Bjc-r 
bfcA^T, a-->^«sr (AI203) ftji^ 
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